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THE SWISS REUNION AND ITS 
LESSONS. 


Now that the visit of the Institution of Electrical Eagineers 
to the industrial districts of Switzerland has taken its place 
amongst the proceedings of the past, the time has come to 
coneider what we have learnt as the result of our investige- 
tions. Various questions arise of great interest and import- 
ance. We will select for consideration the following :—Are 
we falling behind in the march of electrical engineering prc- 
gress? If so, what are the causes of our backwardness, 
and how can they be removed ? 

We are immediately struck by the fact that the conditions 
prevailing in this country are not comparable with those 
existing in Switzerland. In that rugged country an aburd- 
ance of water-power has taken the place of a natural 
supp'y of coal. There is a grand similarity between the two 
great processes of storage: here we prefit by the solar 
energy stored up countless centuries ago in the form of 
chemical energy ; there the process is in progress before our 
eyes, as the moisture raised by the same agency crystallises 
on the mcuntain tops and stores up potential energy, to be 
gradually released by the melting of thesnows. But there is 
this important difference between the two cases—that water- 
power is not commercially capable of transportation over 
great distances without transformation into scme other form, 
while, on the other hand, it is easy and profitable to 
convey the coal itself with its store of energy to the place 
where power is required. Moreover, the localities where 
water-power is most abundant in Switzerland, are frequently, 
for the same reason, unsuitable for the sites of factories and 
towns. Hence arose the need of a system of transformation 
and distribution of energy over considerable distances, with 
great flexibility and economy in capital cost. The first 
attempts in this direction took the form of rope transmission, 
which in no other place attained to such a high degree of 
development ; but the advantages of electricity socn made 
themselves apparent, to the exclusion of all other agents. 
At first, direct current and single-phase alternating carrents 
were employed, but the difficulties attendant respectively 
upon the use of high pressure direct current commutators, 
and of synchronous alternating current motors, were such 
that upon the introduction of polyphase working its 
superiority was immediately recognised. The simplicity of 
the machinery, the ready handling of the motors, and the 
low first cost of the line—a most important factor in this 
case—were too obvious to be overlooked ; and the natural 
consequence was that the mcst rapid development took place 
in the direction of polyphase working, which, in Switz2 land, 
is practically confined to the three-phase system. The adop- 
tion of the same system for lighting was due to the desire 
to avoid the use of tke complicated moving machinery 
which is inseparable from the conversion of alternating into 
direct currents; some trouble was at first encountered on 
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the score of regulation, but this was practically overcome by 
th use of a neutral or return wire for the lighting circuits, 
and now the three-phase system i3 almost univerally used for 
the Swiss lighting circuits, the exceptions being small 
isolated installations, where the advantages of storage are 
important. Most of the tramways, it is true, are still 
worked by direct currents, generally obtained from a three- 
phase plant with rotary converters; but that there is no bar 
to the application of the polyphase system to traction has 
been completely proved by the pioneer work of Messrs. 
Brown, Boveri & Oo. 

Now, in Great Britain the supply of motive power has 
been up to the present an almost negligible factor; lighting 
has always been the chief consideration, and has been carried 
out by isolated installations close to, or in the midst of, the 
area supplied, hence there has been no need of transmission 
over distances exceeding two or three miles at most in the 
majority of instances, and even where the distance has been 
greater, the absence of a demand for motive power has per- 
mitted single-phase currents to meet the circumstances 
sofficiently well. Consequently, the line of development in 
this country has been that of direct and single-phase work- 
ing, in both of which branches we hold our own as regards 
the excellence and magnitude of the generating and trans- 
forming plant. Long-distance transmission, and electric 
tupply on a polyphase system, are absolutely non-existent 
here; even those schemes which are projected for trans- 
mitting power over some considerable distances are intended 
to uee polyphase working for transmission only, and to dis- 
tribute with direct currents. 

We conclude, then, that we are many years bebind the 
Swiss in the manufacture and use of polyphase machinery, 
while they lead the world in this department ; nevertheless, 
we are at least abreast of them in the construction of direct 
current and single-phase machinery. Their turbines are 
unexcelled ; but so are our engines and boilers. The remark- 
able progress which they have made in the special branches 
enumerated above must be in great part ascribed to the 
natural conditions of their environment, and we have seen 
no cause to suppose that our less forward state is due to any 
deficiency in the talent or inventive genius of our engineers. 

There is, however, another aspect of the question, and this 
is, to our mind, by far the most important one, We refer to 
_ the economic view. Apart altogether from considerations of 
environment and engineering skill, we have observed the 
attitude which the capitalists, banks, municipalities, and the 
public generally have taken towards the development of 
electrical engineering and its dependent industries ; and here 
we find a startling contrast with the state of things in Great 
Britain. We are accustomed to see our councils rising in 
their might to repel the so-called “monopolist,” to resist 
great schemes for distribution of power over large areas at 
minimum prices, and to crush all native progress. We have 
seen them act the part of the “dog in the manger,” securing 
powers to provide electrical supply, absolutely in order to 
prevent such supply being given! We have seen our great 
companies starving for capital, unable to carry ont the 
extensions so urgently needed, while foreign-made machinery 
is pouring into our ports. No sooner is a tramway or light 
railway scheme projected than immediately meetings are 
held to devise ways and means to oppose the undertaking, 
often with a view of being bought off at ruinous prices—a 


process generally known as jobbery, to use the mildest term, 
We see our municipalities imposing arduous and unjust con- 
ditions on British contractors, and simultaneously giving 
ordersabroad without a thought of controlling the wages there, 
The parrot-like cry of “ disfigurement,” so long cast in the 
way of tramway schemes, is happily becoming rare, as the 
public learns that the good of the many ought not to be 
sacrificed to the prejadices of the few; but still we see 
London destitute of electric tramways and our toilers crowded 
in mephitic tunnels, 15 to the compartment. 

In Switzerland there is nothing of this. Far from 
opposing engineering projects, the people welcome such, 
knowing the advantages that are certain to accrue to them ; 
capital flows freely into the industry, and the far-seeing 
directors of the great banking concerns support the scheme, 
The beautiful and picturesque streets of the towns and 
villages, the inter-urban roads, and even the mountains 
themselves, have their well-laid tramways, operated for the 
most part by water-power. 

High pressure transmission lines of bare copper wires on 
porcelain insulators are commonplace; they are met with 
everywhere, Yet our Board of Trade will not so much es 
sanction a few miles of overhead conductors in country dis- 
tricts between villages and townships, at one-fourth the 
pressure used by the Swiss, but requires costly underground 
mains, which weigh down the undertaking with excess of 
capital, like Sindbad’s “ Old Man of the Sea.” Our elec- 
trical industry is cramped and fettered by the restrictions 
which bind it ; were it not so, we should soon see great dis- 
tribution schemes, power transmission over long distances 
from the coal areas, and even full-gauge railways, electrically 
operated, as in Switzerland. 

How to remedy these evils ? “There’s the rub”; it is 
not easy to reach the roots of the canker. Many maintain 
that technical education is the great panacea ; we are con- 
vinced that this is but a minor factor in the problem. We 
went to Ziirich honestly looking forward to the visit to the 


_Polytechnikum, prepared to admire, and schooling ourselves 


to control our anticipatory feeling of envy. We came away 
with a sense of disappointment. The physical, or more 
properly, the electrical engineering, laboratories of which 
we had heard so much, were superior to those of our own 
technical colleges in but one respect—they are generously 
supplied with funds by the Swiss Government, whereas our 
own are dependent ona confused variety of grants, donations 
and private endowments, and are always starved for up-to-date 
apparatus and equipment. The methods of teaching are no 
better than our own; the apparatus, thanks to the ample 
funds, looks newer and better made (much of the most 
modern apparatus in our colleges is made by the students 
—and demonstrators, when they have time, which is seldom), 
but the type of apparatus is old-fashioned. The tangent 
galvanometer dominates the department; we saw but one 
d’Arsonval, and that wasof the old pattern; scales are read 
with telescopes, a method regarded by us as tedious and 
primitive ; alternate current wave forms are plotted with 
ballistic galvanometers and condensers. We do not 
wish to convey the impression that the laboratories 
are inadequately equipped; but we are convinced 
by actual observation, that our own are at least as well 
adapted for their purpose, and are in many respects I 
advance. We paid a visit to the mechanical engineering 
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laboratories, and found them Asl/-built; we inspected the 
designs, which were admirably complete, but up to the 
present, we find, there has been practically nothing of this 
kind. Here we are a long way ahead. The most no‘eworthy 
feature of the system of education was, in our opinion, the 
fact that the students pass two years in workshops, a8 
apprentices, before they commence the course of technical 
instruction at the Polytechnikum, We heartily commend 
this practice to the notice of our authorities. 

Our conclasion is that technical training is not the 
solution to the problem. We believe that the only possible 
cure lies in the education of the people of Great Britain ; 


teach them to realise that the prosperity of the nation can 


only be maintained by constant progress, and to understand 
the irreparable injury already inflicted upon our commerce 
and prestige by the blind reactionary opposition to all new 
things, 80 characteristic of the British public now a days, 
Let our daily press take up the work, and drive in the 
lesson by constant repetition—it is their peculiar privilege 
to reach the mass of the people as no purely - technical 
jonrnal can. The British nation is at fault, not the engi- 
neer; let the nation encourage and support the engineering 
icdustry, instead of striving to restrain its progress—let it 
learn from the gallant little Swiss Republic how to aid and 
cherish scientific enterprise, on which the prosperity of Great 
Britain depends! 


PROVIDING FOR ELECTRICAL SUPPLY 
DURING HOURS OF SMALL DEMAND. 


THE financial success of the supply of electrical energy may 
be considered to depend to a considerable extent on the 
maximum and minimum loads on the plant. 

A statement of the total output from any works for a 
whole year does not reveal any indication of the peculiar 
conditions of electrical supply; but when the actual capacity 
of the plant is considered, or, in. other words, the total pos- 
sible output in one hour, it seems surprising that, as a rule, 
the yearly output could be generated in one month. In 
many works the plant could in three weeks generate suffi- 
cient supply for one year’s demand, and even if it were 
commercially practicable to store up this output, ready for 
sale when wanted, it may well be doubted if a consecutive 
idleness of 49 weeks in the year would prove beneficial to 
the plant, 

Machinery, with or without storage balteries, must be pro- 
vided for the maximum load, and as this load is absolutely 
under the control of the consumers and can be estimated 
with considerable accuracy, it becomes possible to provide 
generating plant and storage in such proportions as will 
ensure a constant load on the steam plant for many, months 
in the year, an economical load during the summer months 
and during hours of small demand. This is, of course, no 
new principle, and long before the secondary battery left the 
laboratory to become an engineering appliance even more 
ambitious claims were made for its ptactical utility. 


The capital cost of this method of equalising the load on 
electrical plant has hitherto been almost prohibitive, and 
though the present cost of batteries is a very serious item, 
there is so much to ba gained by their use that a liberal 
interest on the capital outlay may be realised. 

The use of storage batteries in this manner must of course 
be confined to continuous current distribution, and it is pro- 
bable that existing systems of alternating current supply 
may with advantage undergo a gradual change to continuous 
current. 

In the meantime, distribution by alternating current does 
not possess many facilities for securing economy during 
hours of small demand. The sub-division of plant 
into machines of convenient variety of size is not 
an easy matter, for if the works are designed 
for parallel running, it is difficult, if not impos- 
sible, to se2ure a proper division of the load; and if 
circuit running is adopted, serious trouble is caused by 
throwing load from one large machine, say, on to several 
smaller machines, It, therefore, appears that to secure 
economy in alternating current generation during hours of 
small demard—probably 80 per cent. of the year—it is 
desirable to arrange for a separate plant of high efficiency 
and durability, fed by separate boilers through short steam 


pipes, 


WE recently noticed an article in the 

The World (New York), advancing 
proposals for a change of nomenclature 

of the electrical units in such a way that the name of each 
derived practical unit should denote what multiple or sub- 
multiple it is of the fundamental unit. We expressed an 
opinion that the gain derived from such a change would not 
compensate for the incidental temporary confusion, though 
if any fandamental change in definition were contemplated, 
such as the introduction of the Heavisidal unite, the system of 
names proposed by our contemporary would be worth vareful 


- consideration. The publication of this article in the 


Electrical World has induced M. A. Blondel to publish at 
once in /’ Industrie Hlectrique an article on the same subject, 
advancing very similar proposals, which he had: prepared for 
the approaching meeting at Boulogne of |]’Asrociation Fran- 
M. Blondel proposes two changes :—(1) To transfer 


- the names ampere, ohm, &c., to the 0.G.S. units, each with 


a temporary prefix to be afterwards dropped. Thus for the 
present he would call the 0.G.8. anit of E.M.F. the neo-volt, 
and as soon as the system was well established it would be 
called the volt; (2) For practical purposes to use only three 
sub-multiples, and three multiples, of the units with the 
prefixes micro, hypo, milli, kilo, hyper, mega; hypo meaning 
that the fundamental unit is multiplied by 10~°, hyper by 
10°, micro by 10-, mega by 16, milli and kilo retaining 
the present senses. We may refer our readers who wish to 
study M. B!ondel’s proposal closely to the French journal, in 
which the question is discussed at considerable length. 
There can be no doubt that his system would have advan- 
tages over our present one. Names for the O.G.S. units 
would be very useful, and the new multiples and sub- 
multiples would bear their descriptions in their names. M. 
Blondel, moreover, thinks the new derived quantities would 
be more convenient than the old practical units, but we 
doubt this. If we are to have achange at all let us have 
the rational unite, and a revision of nomenclature may come 
at the same time as a subsidiary reform. i 
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INDISPENSABLE ACCESSORIES OF ELEC- 
TRIC TRACTION. 


By HENRY E. P. COTTRELL, A.M.1.0.B. 


(Continued from page 887.) 
Tue last or “uniform” sub-division comprises a one 
bond, which is known as the ‘“‘ Chicago Crown” bond, and 
is manufactured in two forms, viz., rigid and flexible. The 


Tun “Cutcaco” Rar Bonn. 


Tn 


process of forge welding, and the union is so perfect that 
when sawn throngh the weld the strands are found to have 
lost their rene and the — is +e mass of 
copper, and capable of standing to all intents purposes 
she aie tensile tests. The conductivity of the bond is 
upwards of 93 per cent. of that of pure cop , which with the 
same effective cross section of web (4 in p, and contact area 
with rail web (1°37 inch), and clean condition of bond and 
holes as the rigid bond previously described would give a 
resistance of 2} microhms (per two terminals in series), or 
an increased resistance of only 3th of a microhm to set off 
against the advantages of flexibility and adapt- 
ability. The fact of its being made in the short 
or covered type has the further advantage of 
enabling the initial cost of the bonds to be greatly 
reduced. It is interesting to note t Mr. 
Parshall found the conductivity of the Columbia 
multiple bond to be only 90 per cent. of that of 
the Chicago Crown rigid simple bond, while its 
resistance was from 3} to 4} times as great, the 
bonds being identical in every other respect; this 


=\.--- shows how essentially superior the simple uniform 


ZZ bond is when compared with the best examples of 
| the multiple monometallic varieties, and a fortiori 
a — multiple varieties. 


Sectional View. 


Elevation View. 


_,.. The third method of bonding is the one which 
dispenses entirely with added. bonds and ordinary 
fastenings by the substitution of a special joint, or 
by the total abolition of all joints. The first 
process is known under the name of the cast- 


welded joint, and the second as the endless electric 
welded rail. The conditions of expinsion and 


contraction of the rails on a railway and a tram- 
way are entirely different; in the former, the 
rails are practically wholly exposed and wholly 


wo © 


free to alter in length in accordance with the 


changes in temperature, while in the latter they 
are to a great extent protected and prevented from 


moving by being embedded in the pavement. 


Fia. 90.—‘Cutcaco Crown” “S” Sorzp Bonps. 
For bonding at points and crossings and between tracks, 


first form belongs exclusively to the group of long 
exposed bonds, while the second form belongs to both 
Group A and Group B. The “Chicago Crown” rigid 
bond (fig. 90) is forged from a single solid piece of copper, 
the thimble-shaped terminals having tapering conical per- 
forations of aspecial shape. When the terminals are inserted 
in the web holes they are secured by expanding one end of 
the perforation with a tapering punch, then a tapering drift 
pin, ;';th of an inch larger than the holes, is driven home, 


the terminals expanded and a lip formed at the smaller end, ~ 


as in a rivethead. The contact between the iron and copper, 
in. consequence of the pressure thus exerted, is so intimate 
that it can never be rendered less perfect by working loose, 
by corrosion, or by electrolytic action. The area of the con- 
tact surface is over 11 times the sectional area of the copper 
bond uniting the terminals. The resistance of these bonds 
when both terminals and web holes are very clean is under 
2 microhms (per two terminals in series), while their con- 
ductivity is practically 100 per cent. of that of pure copper. 
The effect upon the resistance offered by this practically 

rfect bond, when the web holes are oily or oxidised, or 

th, is most marked and runs it up to four times the 
minimum, or 8 microhms (vide Mr. Parshall’s experiments). 

The “flexible Chicago Crown bond” (figs. 91, 924 and 928) 
is made both in the long type and in the short type; its 
terminals are identical with those of the rigid form, and it is 
fixed to the rail in identically the same way. The difference 
lies in the portion connecting the terminals. This consists 
of strands of copper wire laid crossing each other at an 
angle, which provides for expansion and contraction in the 
rails without sensible alteration of shape, and allows the 
bond being fitted without difficulty to the rails at any tem- 
perature. The terminals and strands are united by a special 


The skin friction between the rails and the 
pavement and the weight of the latter is so great, 
that even in extreme climates the contraction or 
expansion, due to variations in the atmospheric 
temperature, produce hardly any perceptible move- 
ment in tram rails, and practically no allowance 
need be made for contraction or expansion in 
laying a tramway track. The only precaution that 
need be taken is to avoid unbedding much track 
at one time for repairs in the summer time, should the 
track in question happen to have been laid in the winter, 
or vice versd, otherwise “ hogging” may take place in 
the first case and ruptured joints in the second. In a 
tramway, therefore, the ideal track without joints, so 


Fig. 91.—" Cu1caco Crown” “F” Bonps. 


Fia. 92. Fia. 92a. 


SrRaNDED “CHIcaGo Crown” SraanpEp “ Cxicaco Crown” 
Bonp, "T.” Bonp, “ U.” 


desirable both from the mechanical and electrical points of 
view, seems to be a practical possibility. Electrical weld- 
ing has for several years been the subject of extended 
experiments in the United S:ates of America, but so far 
the results to encourage tramway 
companies to adopt this system of bonding. Its drawbacks 
may be summarised as follows :— 
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1. Decreased conductivity of the welded portion as com- 
pared with the rest of the rail, 2. Increased tamper and 


even wear, 8. Excessive cost cf process as compared with 
other methods of bonding. sag 


brittleness of rail at weld, softening of adjacent portione, and 
consequent increased liability of rails to ; 


The a paratus requiredifor electric welding is costly, and 
in yeneties the required power is not always easy to obtain, 
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so that although the drawbacks mentioned above might no 
doubt be removed with more extended experienee, still it is not 
to be wondered at if the process has not as yet been tried on 
this side of the Atlantic. 4 

The cast-welded or “Falk” joint has, on the contrary, 
been extensively tried in England, both at Coventry and 
Norwich. By this system the joint is done away with by 
casting a cast-iron sleeve round the sides and bottom of rails 
at their joints. A metal mould is fixed round the rail ends, 
a special mixture of cast-iron is run into this from a portable 
cupola; the molten metal cooling rapidly in contact with the 
mould, shrinks, exerting great pressure on the embedded 
rails, ensuring a thoroughly good mechanical joint and elec- 
tricbond. The siz3 of the joint is such as to ensure the same 
tensile strength asin the remainder of the rail. These joints 
are generally 14 inches in length, and from 70 to 140 lbs. in 
weight, proportionately with the weight of the rail. Figs. 
98, 94 and 95, show the movable cast-welding plant, a joint 
with mould in position for casting, and a section through a cast 
joint respectively, as carried out by Robert W. Blackwell and 
Co. at Coventry and Norwich. This joint has been un- 
doubtedly a mechanical success, owing to the slight clearance 


Fia. 95. 


afforded by the contracting of the rail after the cast sleeve 
has set being just sufficient to admit of a slight play for con- 
traction and expansion inthe rail ends. But this clearance, 
though of the slightest description, accounts for the variations 
that have been observed in the electrical resistance of the 
joints when new, and will probably cause this to sensibly 
increase with time by the deposition of a slight film of oxide 
between the cast-iron sleeve and the embedded rail ends. 
On the whole, however, this system of doing away with rail 
joints has been undoubtedly a great success, its only draw- 

k being the question of cost, this being specially notice- 
able where the casting plant has to be brought into operation 
for a few joints at a time, such as occurs when small exten- 
sions or repairs have to be carried ont, especially in this 
country, where only two or three yards of road can be 
opened at once. It has been practically demonstrated that 
unless one mile of street can be opened up at a time the cost 
cf each joint is very great. 


THE INSTALLATION OF STEAM BOILERS. 


VII. 


So far the structure of the boiler has chiefly been dealt with. 
Before dealing with the fittings, we may take a brief glance 
at the question of the brickwork in which the boiler is built. 
It is almost superfluous at this date to insist on the necessity 
for absolute dryness of foundations, and if only a damp site 
is available, it becomes necessary to construct a tank of 
sound concrete, rich in cement, and put in sufficiently wet to 
be waterproof, and of such size as to be removed from the 
effect of the heat by sufficient thickness of bricks, Under 
the most careful construction in such cases the concrete floor 
should have a fall tosome accessible sump, or water catcher. 
Failing a dry foundation, the moisture creeps up the brick- 
work of the seating walls, and causes severe corrosion of 
the plates along the line of seating. 

Years ago, when no care was exercised as to the selection 
of the site of a boiler, explosions from this cause were fre- 


. -Any much greater depth 


quent. This class of explosion has nearly disappeared. In 
ordinary practice, as — long nce, & boiler 
is set upon two longitudinal walle, parallel to one another, 
and distant apart over half the diameter of the boiler. On 
these walls are laid y formed seating blocks of fire- 
brick, the seating edge of which should not exceed 8 inches 
in width, and may advantageously be convex in profile so as 
to touch the boiler plate along a line only. Where the ring 
seams cross the seating blocks, a rectangular gap should be 
cut across the seating for purposes of inspection, and specially 
formed wedge pieces ought to be provided to close these gaps, 


“ These are removed for inspection, and at once replaced. 


The course followed by the gases issuing from the furnace 
tubes is first along the bottom flue, and this flue should be 
from 27 inches to 30 inches deep below the extreme bottom 
of the boiler. This depth admits of convenient inspection. 
prevents a convenient seated 
inspection, but there is no objection to a very deep bottom 
flue if circumstances render this desirable, in which case the 
depth should be such as to permit of a standing inspection. 
The reason for the bottom flue being the first taken by 
the gases is that the bottom of the boiler may be kept as 
warm as possible. When the side flues were kept the 
hotter, the riveted seams on the boiler bottom were liable to 
be torn. This was known as the seam rip and was due to 
—— expansion between the upper and lower parts of the 


er, 
The formation of the side flue should be such as to admit 
the very easy passage of a man with full liberty to inspect 


along both seat and flue cover lines of contact, The use of 


= 
v3" 
20, 


the specially formed seating block allows an ample spa 

along the bottom of the side flue, the outer wall of w. ich 
should not be less than 9 inches clear of the boiler at its 
horizontal diameter. The side flue covers are quadrants of a 
firebrick cylinder 8 to 4 inches thick, and these may with 
advantage be convex on the face next the boiler plate. These 


covers may be placed about 6 inches above the level of the 
furnace crown, but there need be no fear, if it is thought 
desirable, of completely arching in the boiler crown so as to 
admit the gases over practically the whole crown ‘in a space 
of 4 inches thickness. It is most essential that all the brick 
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work, ially of outer walls, should be sound and air- 
tight. For this end the front wall should be faced with 
glazed bricks set in cement, and any ex side wall should 
be repeatedly tarred or painted to render it air proof. 

Where boilers are set in batteries, the dividing wall 
between the side flues of contiguous boilers should not be 
less than 9 inches thick, and all flue walls must be internally 
lined at least 44 inches in fire brick. Division walls may be 
13} inches if there is enough ground area to permit of this. 
The back down-take admitting from the furnace tubes to 
the bottom flues is often made 27 inches wide from the boiler 
end plate to the back wall. This is a fair allowance, but it 
may well be made 30 inches if space permits. 

It is usual to build a mid-feather wall to divide the 
streams of gas from the two tubes, such mid-feather con- 
tinuing a couple of feet along the bottom flue. Unless the 


Main flue, 


boiler is at least 90 inches diameter, anything over 4} inches 
thick is rather in the way, while a 44 wall is very short 
lived. A mid-feather is often advantageous in preventing 
a tremulous draught. A bittfminous coal cannot be smoke- 
lessly consumed where the draught is tremulous. The best 
covering to these rear down-takes is a larger quadrant tile of 
the same type as the side flue cover tiles. These will prevent 
a tremulous draught where one has existed with a flat topped 
down-take. But by far the most convenient down-take cover 
is a flat plate of cast-iron fitted ina frame built above the 
down-take. The flat plate can be lifted by the usual T head 
key and access gained to the down-take from above, This 
forms a good mechanical finish. For convenience of 
inspectors there should ba left projecting from the back 
wall of the down-take one or two brick headers about 2 inches 
projection. Oae should be placed opposite the middle half 
of the flue tube and one or two at a lower position for foot 
rests in descending to the bottom flue. It is now considered 
best practice not to build the covering bricks over the side 
flae cover close up to the boiler, but to leave a narrowtrough 
to enable the shell plate to be got at for inspection, this 
trough being filled with loose material, easily moved for 
inspection, - Then the shell of a boiler is open to inspection 
all over, and if not arched over on the crown, this is covered 
with some compound which is at once loosened and softened 
by any leakage of steam, which is thus at once rendered 
visible, The inability to see the boiler crown is the real 
objection to the arching over of the flues. But if this archi 

is adopted, it should stop at least 4 inches clear of 
mounting blocks. 1t was because of being closely bound in 
by the over-arching that a very serious triple explosion 
occurred some years ago. All the evidence pointed to the 
probability of the boiler having been hung by the manhole 
mouthpiece upon the over-arching, the seating below having 
settled and thrown the weight of the boiler upon this mouth- 
piece, In our illustrations, figs. 19, 20, 21 and 22, the 
Various points touched upon may be studied. It should. be 
added that the front wall of the seating must be placed 
behind and ciear of the angle ring of the front end plate. 
This plate thus stands about 7 or 8 inches in front of 
the wall. This wall is usually 9 inches thick, and where 
it makes contact with the boiler, it should be reduced at least 
to half a brick, Indeed, there ought to be special narrow 
edged bricks moulded for this purpose. Below the boiler 
this front wall must. be recessed and taken behind the blow- 
out block, When the blow-out pipe comes through the front 


wall, as once common, it often broke off when foundation 
settlement let the fall weight of the boiler upon this one 
pipe. A space of 4 feet is left between the ends of the 
seating walls and the front wall to admit the gases to the side 
flues. The hearth pit is made at least 6 inches, preferably 
12 inches, and often 15 inches deeper than the bottom flue; 
this prevents danger of water in the flue from the hearth pit. 
The openings to the flues are best made through the front 
wall in the hearth pit at each side of the blow-out recess. 
These openings may be 18 inches square where the bottom 
flue is not less than 30 inches deep. They consist of a cast- 
iron frame and a close-fitting door hung on lugs. The frame 
mast be flush with the flue bottom to allow dust to be brushed 
out easily. The hearth 2 often measures 39 inches in width 
between walls, and should be a continuous —— along the 
front of a set of boilers. Nothing should be allowed in the 
hearth pit except the blow-out tp and pipe. It is bad prac- 
tice to allow feed pipes to be laid along the pit. It is usual 
to lay the waste pipe into which the various blow -outs 
discharge along the pits. It is a very undesirable 
practice to have a waste pipe common to two or more boilers 
owing to the danger of blowing back into an mH boiler 
of steam and water from a boiler that is blowing off. 

The safeguard of a single key, which can only be removed 
from the blow-out tap when this is closed, is theoretically 
infallible, but it is easy to sup the key lost, a new one 
obtained, and the old one found, when there would be two 
keys, and perhaps everyone would not know of it. There- 
fore, avoid a common waste pipe, carry all blow-out wastes, 
if possible, to their own independent discharge. Failing 
that, it is possible that a waste pit with freely open standpipe 
to the air might be permitted. If a common waste pipe must 
be used, it should increase in size as it passes along the line 
of boilers. It should be single-ended only, and each boiler 
branch should point in the direction of flow, so as to induce 
a current to the discharge end, which should be protected 
from frost. 

Hearth pits are usually covered by plates of cast or wrought- 
iron set ina frame. Each plate should be not over a foot in 
width, and it should not exceed ,’,ths in thickness, with a 
stiffening rib. Each plate should be edge planed, and have 
chipping bits at each corner to fit them free from rocking 
movement in their places on the framing. It should have a 
slot at each end for a L key, and should be free from twist 
and an easy fitin the frame when the boiler is under full steam. 
The middle plate requires a small circular hole, with cupped 
cover plate, to take the blow-off key, and this middle plate 
ought to be lifted for an inspection of the hearth pit every 
day. This centre plate is supported by a flange along the 


under side of each adjoining plate. It is considered per- 
missible to take the waste pipes from the glass water gauges 
into the hearth pits, because otherwise the blowing out of 
the gauges is a nuisance, but this practice is rather apt to 
cause mild corrosion of the shell plate round the blow-out 
block. Ifa through draught can be secured from end to 
end of the hearth pits this should be done. Sometimes 
hearth pits are uncovered, being merely protected by a kerb 
of stone. This is good practice, in the writer’s opinion, if 
the stokers will keep the pits clear of ash and coal. A port- 
able plate or two may then be employed to carry the ash 
barrow when cleaning fires, and each blow-out tap should 
have a covering cap. By means of a set of rails an ash 
trolley may be run along the front of all the boilers for this 
purpose. The bottom of hearth pits, whether these be open 
or otherwise, should be smooth cemented, and sloped to the 
middle of the pit and one end to promote drainage. The 
advantage of the open hearth pit is this: Where cover 
plates are employed these must be fully 1 inch clear of the 
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lower edge of the front end plate, or there is liable to be an 
accumulation of damp ashes about the angle iron ring. 
S-rious corrosion has been thus caused. The open pit can con- 
veniently be arranged with boilers of 7 feet diameter. But 
with boilers of 8 feet, and the large angle rings demanded by 
modern pressures, the grate surface is raised so high above 
the firing floor as to reduce the efficiency of the fireman. 

With open hearth pits the front end plate may project 
below the level of the floor with safety. Where cover plates 
are retained, the bearer along the boiler front wall should 
have # back flange at least 4 inches high, and rising at the 
middle to fit round the boiler shell. This fender flange is 
to prevent the fall of ashes into the hearth pit, and generally 
to give a finish. It is customary to ave this plate bright 
in well kept boiler houses. Over the whole of the brickwork 
above the side flues one of the neatest ways of finishing the 
work is to lay thin, smooth flags of York stone, with rounded 
edger, where they overlap the brickwork. The best system 
of damp2r is that which provides a narrow damper to each 
side flue. These side flue dampers slide in a light frame of 
cast-iron built into the walls of the fiae, which is here 
widened out to 12 inches. The damper opening is 12 inches, 
and the damper itself, if carefully fitted, need not exceed 
13} inches ina well-made frame. If circumstances permit, 
the narrowest part of the side flues may b: greater than 
9 inches, but should not usually exceed 12 inches. Each 
dampzr should be balanced by a weight hung by a chain 
over a pulley, carried on a pillar or frame suitably re 
On the axis of the pulley should be fixed a light wheel of 20 
inches diameter carrying a flexible steel cord $ths inch 
diameter. This cord is brought to a convenient spot on the 
firing floor—preferably down the — or pier of the large 
doors usually found closing the front of the boiler house. 
By this cord the dampers can b2 raised or lowered. It may 
either be a continuous cord or, if single, the balance of the 
mig must be imperfect, so that the damper will move in 
one direction by gravity. Obviously the damper gear must 
be liberally proportioned, and finished in a mechanical 
manner. 

It is to b> regretted that in items forming the substance 
of this cha the fitting and fiaish of boilers and boiler 
houses which have been carried out by electrical contractors 
are often deplorably behind the best recognised practice. 

A distinctly retrograde movement has been made as com- 
pared with the recognised standard of the leading boiler 
insurance companies. Mauch of what these articles contains 
is, in a sence, ancient history, and would not have been set 
down had it not app-ared that there was a distinct need for 
it. An inspection of almost any modern factory in Lancashire, 
or even in Yorkshire, will show a practice differing but 
little from what has been here set down. 

In actually setting a boiler, it is usual to first build up the 
brickwork as far as the level of the side flues, The boiler is 
then supported over its seating upon two sets of timber 
blockings laid in the bottom flue. It is set with a slopa of 
y'gth of an inch to the foot of length towards the front 
end to facilitate blow-out and washing. The seating 
blocks are then put in position and firmly wedged in place 
to carry the weight of the boiler, fireclay only being employed 
as mortar. The boiler is then allowed to b2ar on the side 
walls by removing the temporary supports, an operatioa, 
perhaps, best effected by a screw jack, but sometimes by 


breaking up the old bricks which have formed one layer of - 


the temporary supports. Io designing a boiler seating, plain 
straight line work thould be used as far as possible. 


(To be continued.) 


OVER-COMPOUNDING DYNAMOS. 


By E. K. SCOTT. 


IN over compound wound dynamos it is necessary to increase 
the magnetism at a rate ant proportional to the load 
needing the over-comp2unding. It is important, therefore, 
to work between such points on the magnetisation curve that 
the useful lines of force are somewhere proportional to mag- 


netising force, or, in other words, that wt ba the B H curve 
which is immediately below the corner leading to saturation, 
say, z y, fig. 1. Working at a low point in the curve 


Fia. 1. 


naturally means a reduced output unit weight of mate- 
rial, sal: various propositions have been made to enable the 
machine to work at a higher induction density and still give 
the same over-compounding result. Fig. 2 shows one 


1 k, Iron wire resistance. 


Fia, 2. 


which has the advantage that it is automatic. An iron wire 
resistance is put in shunt with the compound coils, and its 
section is so proportioned that increase of load, combined 
with the high temperature coefficient of the iron, shunts 
more and more current through the series coils, thus com- 
pensating for the diminishing permeability of the magnetic 


circuit at the part of the curve, yz. The coils themselves, 


and the losses in them, of course cost money, but the increase 
in output for a given siz2d carcase more than covers this. 

It will readily be seen that a similar arrangement can be 
used in which the regulation is by hand, as in fig. 3, and 


Fia. 3. 


this latter method has the advantage that the band of the 
voltage curve can be compensated for. ; 
An interesting fact, observable especially on traction 
machines where the load varies greatly, is that over-compound- 
ing tends of itself towards sparkless commutation ; for the 
increase of magnetisation corresponding to the increase of 
voltage from 520 to 580 volts gives just the necessary 
strength of fi:ld for commutation without shifting the 
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prushes. In other words, it is a distinct gain to over- 
compound a machine even when such over-compounding is 
not absolutely necessary from the point of view of getting a 
steady voltage at some distant point. Sxeing that over- 
compounding means very little extra complication, it would 
appear that it might, with advantage, be applied to ordinary 


central station lighting dynamos, which are at present always . 


wound shunt, 

Some specifications for lighting dynamos have recently 
been issued, in which the ordinary shunt-wound machines 
to give 460 volts were asked for, but there was also the 
proviso that if at any time electric traction should be 
decided on, the dynamos should be able to give the voltage 
required for this work by the simple addition of series turns 
on the field coils. 

Now, with 220-volt lamps, the voltage of the dynamo is 
generally fixed at 460 volts, whilst for the ordinary 500-volt 
traction motor the pressure at the generators may be any- 
thing between 520 and 580 volts. Say the highest voltage 
required is only 560, then it means that the mere addition of 
series tarns to the dynamo has to add 100 volts, or 22 per cent. 
Such a thing might possibly be done, but what about the ex- 
pense? As pointed ont above, the only way to make provision for 
increase of voltage is to work low down on the magnetisation 
curve. To utilise lighting dynamos in the way suggested, there- 
fore, means that when running on lights the fields will be very 
weak, and this, as everyone knows, is an invitation to sparking 
troubles at the commutator. As the machine must necessarily 
be of low efficiency and expensive, the game hardly seems 
worth the candle; besides, it is more than probable that 
when the traction scheme does come along, the idea of using 
the lighting machines for the purpose will have been abandoned. 
Using a higher voltage lamp than 220 would help to get over 
the difficulty, but the writer thinks that this idea of working 
lamps and a traction load from the same machines should be 
dropped. It looks pretty on paper, but it doesn’t pan out 
quite right in practice. 


REDUCED RATES TO INDIA. 


We are glad to reproduce the following :— 
Upper India Chamber of Commerce, 
Oawnpore, August 15th, 1899. 
The Under-Secretary to Government, 
North-Western Oadh, 
Department, 
Naini. Tal. 
Bir, 
REDvcTION THLEGRAPH RaTEs BETWEEN AND 
Barrain. 


In connection with the corresponden yo 
No. 4342M., dated Naini Tal, June 9th, 1899, advising that the 
Government of India “had addressed the Secretary of State with a 
view to securing a reduction of not less than 50 per cent. in the 
present tariff, at as early a date as may be practicable,” I am directed 
to express the hope that His Honour the Lieutenant-Governor will 
support this further representation on the subject, as the facts which 
have _ been recently made public in England, regarding the 
working of the Anglo-Indian telegraphs, appear to accentuate the 
practicability of the views held by the Upper India Chamber of Com- 
merce, viz, that a shilling per word rate would largely increase traffic 
and yield a fair profit on the working of the system. 

In the course cf an interview granted by the Chancellor of the 
Exchequer to a deputation of members of Parliament on July 12th, 
1899, Sir Edward Sassoon stated that “A new telegraphic line bad 
been sketched out by the Indian Government, which would sapersede 
the existing Eastern Company’s route to the East, and would give 
them cheaper rates and a safer line.” ‘the Chancellor of the 
Exchequer is also reported to have said that he was disposed, so far 
as his personal opinion was concerned, entirely to admit that; at any 
rate, with regard to India, there was a very considerable grievance in 
the cost of telegraphic communication, and that some such system as 
that suggested by Sir Edward Sassoon would do a good deal to 
improve the position in this matter. 

Again, from the evidence given by representatives of the Eastern 
and Eastern Extension a Companies before the Pacific Cable 
Committee, it would appear in the case of telegrams to Australia 
sent vid India, only 1s. 44d. per word is received by those lines which 

t the message from London to Bombay, ths balance of the 
total charge of 43. 9d. per word being allotted to the lines on the 
route farther south. In other words, the Indian public is paying 
23. 744, more per word for the transmission of its messages to 
London, than is paid by the Australasian community for the transit 
of their messages from India to London, exactly the same distance, 
Over exactly the same route. er, 


ce ending with your letter, - 


The Marquis of Tweeddale, as chairman of the Eastern Telegraph 
Company, in communications addressed to the Press in defence of 
the company, states that: “‘ With respect to India, the Eastern Oom- 
pany has already intimated to the Chambers of Commerce that if is 
prepared to negotiate for a reduction in the Indian rate, and bas good 
reason to believe that negotiations with that obj:ct will soon bs 
commerc:d between the India Office and the company.” He further 
adds:—“ As for the press rates, they are nomiaally less than the 
commercial tariff, no coding is permitted, and ‘expansion’ is iacon- 
siderable, so that the present charges, it is admitted, bear more heavily 
than they might ome doon the purveyors of news.” And he then 
goes on to ssy, “ Supposing reductions of rates should, however, lead 
to a great increase of business, our cables would not b2 svflic ent, and 
we should have to spend money ia providing others.” 

The vice-chairman of the Eastern Telegraph Company, in a letter 
dated June 8th, 1899, addressed to the chairman of the Glasgow 
Chamber of Commerce (copy enclosed) clearly indicates, however, 
that. if a reduction in tariff rates be made, the company will lock to 
the Indian Government to beara share of any oss of revenue ‘which 
may be thereby caused; and in the memorandum accompanying the 
letter it is stated that experience has shown the trs fli: between India 
and Europe to be a non-expansive one. Farther, that the company 
have not received a single application for reduction of rates from 
merchants, who are the actual users of the telegraph, ignoriag the 
fact that the said merchants and others have for years been in com- 
munication with the Home and Indian Governments on the subject, 
through thir representatives, the various Chambers of Commerce in 
England and India. Again, the allegation in the said memorandum, 
that the Indo-European trs{fti; is non-expansive, hardly coincides with 
the chairman’s views as to the possibility of a reduction in rates 
bringing about a large increase’ of business, nec-ssitating the laying 
down of additional cables by the company. 

Bat as it pays those interested to convey messages from London 
for Australia, as far as Bombay, for 1s. 44d. per word, it would pre- 
sumably be a fair specalation to either duplicate the existing system, 
or to provide another route, if need be. 

My committee hold that the reduction in tariff rates. to 43, per 
word in 1896 still left the charge at too high a level to induce any 
considerable expansion in traffic, but that, as originally advanced by 
this Caoamber, 1s. per word rate, while constituting a great con- 
venience to trade, the general public, and the Press, would yield to 
an independent line a volume of trafli: sufficient to allow of the 
system being worked at a substantial profit. I am, therefore, directed 
to express the hope that, when forwardicg this letter to the Govern- 
ment of India, his Honour the Lieutenant-Governor of the North- 
Western Provinces, and Chief Commissioner of Oadb, may be able 
to countenance and support the opinion of this Chamber as to the 
feasibility of 1s. per word rate batween Great Britain and India, 
with a maximum charge of 2s, per word for the privilege of priority 
of despatch over other messages, so as to meet the cases cited by the 
vice-chairman of the Hastern Telegraph Company, “Limited,” in 
paragraph 2 of the memorandum attached to the communication 
addressed by him to the Glasgow Chambar of Commerce. 


I have the honour to be, Sir, 
Your most obedient servant, 
W. B. WisHant, Secretary. 


Repvuction of Te,EGRaPH Rates BETWEEN INDIA AND 
The case for the Companies. 


The following letter and memorandum have been received by Mr. 
John Galloway, chairman of the Glasgow Chamber of Commerce, 
with regard to the movement in favour of the reduction of the rates 
charged for telegraphing to India and the East :— 

Eastern Telegraph Company, Limited, 
Winchester House, Old Broad Street, 
London, June 8th, 1899. 


s 

Sir,—Referring to our interview of the Ist inst., I now enclose 
copy of a memorandum which has been prepared with regard to the 
Indian tariffs. This memorandum can be freely used, and it has 
been submitted to our partners, the Indo-European Telegraph 
Company. 

I can only repeat that these companies are wiliing to consider any 
offer which may be made to them by the Iadian Gcvernment for a 
reduction of tariffs, and are equally prepared to bear a share of any 
loss of revenue which may be caused by the reduction required. 

Yours faithfally, 
J. Vice-Chairman. 


From some years the company carrying the traffic between 
Europe and India have been memorialised to reduce the Indian rate. 
The companies have always expressed their willingness to reduce 
tariffs whenever experience has shown that a natural expansion of 
traffic has taken place, and is likely to take place by a reduction of 
tariffs, and have also always been and are now willing to take a fair 
share in any reduction of tariff, if the Governments concerned would 
bear a proportion of the actual loss of revenue, the companies not 
only bearing a share of the loss, but undertaking the «x'ra expense of 
carrying any increased traffic. The reasons which have influenced 
:— 

1. The traffic between India and Europe has been shown by expe- 
ricnc2 to be a non-expansive one, and tte companies consider that it 
would require a very large reduction of tariffs to materially increase 
the actual traffic carried. The following figures will speak for them- 
selves. The tariff was reduced to 4s, per word on July lst, 1896 :— 
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Words. Revenue.* 


~ 1885 ... 2,158.521 894,270 | 1892 ... 2,300,823 364,196 


1886 ... 2,153,507 $74,121 | 1893 ... 2,367,353 376,237 
1887 ... 2,134,002 $42,271 | 1894 .,, 2,190,102 347,728 
1888 ... 2,110,163 $84,129 | 1895 ... 2,195,916 358,724 
1889 ... 2,029,149 $28,490 | 1896 ... 2,180,158. ~ 353,683 
1890 ... 2,111,456 $38,894 | 1897 ... 2,370,103 370,428 
1891 .., 2,250,074 354,749 | 1898 ... 2,275,371 365,019 

* Revenue of administrations owning the telegraph lines between India and 
Europe. 

2. In all the correspondence which the companies have had with 
the merchants who are the achual users of the telegraph, we have 
never had asingle application for a reduction of tariffs, but we have 
had applications to be allowed to send at a higher rate, in order that 
= person’s telegrams might have the erence over those of 

ers. 

3. The perfection, to which the system of coding has 
been brought, practically reduces the charge of 4s. per wet to India 
to about 2d. per actual word sent by the merchant, a figure that 
cannot be called dear. 

4, If the traffic were to increase through a reduction of rate so as 
to recoup the companies for the total loss made, it would necessitate 


the laying of extra cables between Great Britain and India, a single _ 


line cf which could not be laid under a million and-a-half of money, 
and if this large increase tcok place, the companies would have to 
face this additional expenditure of capital, with the consequent 
annual char; es for interest, maintenance and working, 


A HAPPY DESPATCH! 


How readers of the Exzorricaa Revimw have any knowledge 
of the long-forgotten Pneumatic Despatch Oompany’s railway 
batween the G.P.O , St. Martin’s-le-Grand, and Euston Station? It 
ceased working in the year 1869 or 70, and the first engineering 
experiences of the writer were gained on that line, abandoned for 20 
years, and now about to be again operated by electric traction in 
place of air preesure and vacuum, A very exhaustive and interesting 
report on the —— and history of the ill-starred Poeumatic 
Despatch has just been made by an engineer, Mr. George Threlfall, 
a copy of which he has kindly placed at our disposal. 

In 1895 it came to his knowledge that there was a tube running 
underground in London, having been built by a company abont 39 
years back for the purpose of conveying mails, parcels, &c., by 
pneumatic despatch. 

It occurred to him that if the tube was still available it might be 
possible to utilise it for its old purposes, if worked by electric 
traction, but the tube had been closed for so many years that all the 
plans and records of it seem to have been lost, and it took practically. 
three years to collect sufficient information and plans to enalle Mr. 
Torelfall to draft out a feasible if not a perfect echeme. 

The tube runs from the G.P.O., up Newgate Street and Holborn to 
Totteaham Court Road, up the Tottenham Oourt Road and 
the Hampstead Road, turning down Drummond Street and 
Seymour Street, and then turaing up to the Northern District post 
office on Eversholt Street. It is of cast-iron, 4 feet high, and 
4 feet 6 inches wide, end about ? inch thick, 

Mr. Threlfall found it to be nominally the of a company 
called the Pacumatic Despatch Company, founded in 1859, but 
which had lost its rights by efflaxion of time. He hunted up the 
prospectus and history of the old company, and found that it had 
been a very powerful one, having been granted special rights by Acts 
of Parliament enabling it to open up the streets, and do all that was 
hecessary to lay down and keep in repair its tubes for the purpose of 
despatch in any part of Londcn. 

Its board of directors consisted of the Marquis of Chandos, Mark 
Hulse, Esq., Thomas Brassey, Eeq., Edwin Olarke, Esq, John 
Horatio Lloyd, Esq., Hon. Wm. Napier, Sir Charles J. H. Rich, Bart., 
W. H. Smith, Esq., with T. W. Rammell, Hsq., and J. Latimer Olark, 
Esq., engineers; John Aird, Esq., contractor; and Baxter, Rose, 
Norton and Spofforth, solicitors. 

He saw all the surviving members of this board with the view of 
inducing them to aid him in resuscitating the company, and working 
their tube by electric traction instead of pneumatic despatch, and 
practically all the old stockholders of the company were interviewed, 
prcxies procured from all, and affidavits from some. After endless 
delays and disappointments, Mr. Justice Vaughan Williams, in the 
High Court of Chancery, resuscitated the Pneumatic Despatch Com- 
pany, with all its original powers, on June 6th, 1896, and an agree- 
ment between the O.d Pneumatic Company and the New Syndicate 
(the London Despateh Company) was duly signed in May, 1899. 

Mr. Threlfall having satisfied himself that the tube was suitable 
for electric traction, and that he could obtain ion of it on 
reasonable terms, he apprcached the Postmaster- al with a view 
to finding out the views of the G.P.O. as regards the utilisation of it 
if re-equipped with electric power. He saw the Secretary, Mr. Preece 
(chief engineer and electrician of the G.P.O.), and subsequently Mr. 
Fleetwocd (bis assistant), who really administers the despatch and 
electrical departments, and found that although they could not 
commit the T'reasury by making positive statements, they personally 
were quite ready to entertain the matter, and give it their very 
careful consideration and qualified support, and there is little doubt 
but that the Postal Department will utilise the tube when electrically 
equipped, particularly as the requirements of the G.P.O. have 
increased enormously since it was laid down on the pneumatic system. 


One of the chief at present is to 
our), logs, slip pavemen’ 
tion of hese A and there are no parts of London where they 
suffer more from these causes than in those under which the tube 
of 


passes. 
Since the date of the construction of the old tube, the G.P.O. have 
built a new Western District office in Holborn, on the route of the 
tube, and there is a large traffic, both in mails and parcels to and 
from that office. The Euston traffic is extremely heavy; in fact, the 
postal authorities state that it is heavier than any of the other 
station mails, the heaviest hour of the day amounting to 11 tons of 
mails. That to the Northern District Post Office, Eversholt Street, is 
also very heavy. They therefore look upon a scheme that will give 
them, in the first place, quicker service (say, 25 to 35 miles an hour), 
and one that will not be subject to street traffic obstructions and 
conditions, with great favour, and although they will not enter into 
a hard and fast contract until they have particulars of delivery, 
speeds, &c., put before them, and guarantees offered, there is little 
doubt but that they mean business, as they have not only given Mr. 
Threlfall every assistance up to the present, but have offered to do 
everything in their power to facilitate the ig yee of the tube. 

When first the old company was reinstated, Mr. Threlfall began to 
consider the best ee OT re-equippivg the tube without raising too 
much cash capital. He therefore approached some friends, building 
and railway contractors of first-class repute, with a view to their 
undertaking to repair and put the tube in order. He also requested 
a large firm of electrical engineers to undertake the electrical equip- 
ment; and he approached Prof, Carus-Wilson for the purpose of his 
preparing the plans and specifications for the equipment of the tube 
electrically. After having thoroughly explained the matter to these 
firms and gentlemen, and having taken their representatives into the 
tube, they each undertook to contract for the work required, and 
instead of asking for cash for the work done, undertook to accept 
payment in debentu:es of the new company. 

The tion of the work by each of them on the lines of pay- 
proof pomible of whet peas ial mon think ot tho of 

proo’ of what practical men prospects 
the proposed company, which will not give them one penny for 
their work unless the scheme is a success, 

Daring the time the old company was non-existent, the tube was 

practically no man’s property, and the St. Pancras Vestry could not 

blamed for taking advantage of it for the purpose of running their 

electric wires, but we understand they have now fully recognised the 
ownership of the Tube Company. 

g this, the most important vestry along the route, and the 
only one which is trespassing in the tube, Mr. Threlfall has 
approached them, offering to give every assistance in his power to 
enable them to remove their wires in the most convenient manner, 
and at the same time he has proposed to take from them some of the 
electric current which will be required in place of building a separate 
electric station for the generation of electricity. 

Io Buda-Pesth a line on exactly this principle is at the present time 
being laid down for identically the same purpose of carrying mails 
and parcels. At the same time wishing to get reliable and unbiassed 
opinions on the subject, Mr. Threlfall approached several of the chief 
authorities, and they all approve of it. 

Satisfactory arrangements for financing this uadertaking have, we 
ate informed, been made, and a company bearing the name of the 
“ London Despatch Oompany, Limited,” was registered on May 19th, 
1899, with its cffices at No. 50, Fenchurch Street, London, E O., with 
ashare capital of £10,000 made up of £10,000 shares of £1 each, and 
the power to issue debentures up to the same amount, 

The idea of forming a small company at the first, instead of a larger 
one, has been adopted more with a view to allocating the different 
interests acquired during the last five years ina ¢ company, and 
also with a view to the small company finally se’ with all vestries, 
clearing and repairing the tube, drafting out the electrical equip- 
ment, equipping one section for Post Office and other experiments, 
and finally precuring the Post Office contract and bringing out a 
larger company. For this purpose it is considered the money sub- 
scribed, namely, £5,000 cash on debentures already subscribed, having 
the right to raise a further £5,000 cash on the remaining deben- 
tures, is ample. 

The steps which the directorate now intend to take are, first, to 
obtain a recognition of their powers from the various vestries through 
which the tube passes, and then an undertaking from three of the 
vestries at least to supply the company at a reasonable rate with the 
electric current which may be required. 

Prof. Oarus-Wilson is mow drafting out the actual requirements of 
the company from the electrical point of view, and probably the 
piece of tube between Euston and Eveisholt Street Post Office will 
at once ba equipped for experimental purposes, and the ents 
will be carried on under the personal guidance of Prof. Wi 

While the Professor's experiments are proceeding, an entrance will 
be obtained to the tube at sundry points, and the tube will be 
repaired where necegtary, and the railroad put in thorough order for 
running cars. 

The minutest details will be obtained of the General Post Office 
authorities’ requirements, so that a full report and scheme may be put 
before the Postmaster-General with a view to procuring a firm con- 
tract from hiro. The requirements of all the railway companies 
having receiving offices on the route, of the general carriers and 
delivery companies, &c., will be carefully studied, and provisional 
contracts entered into with them where possible. 

Having completed all these different details, and having obtained 
way companies or carr! § company ou 
larger company, and finally equip the tube to its fall working 
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tulated on the energy and perseverance 

with which he has carried on his self-imposed task during the past 
four years, and it will not be his fault if the tube now under con- 
sideration is not in early operation, and extensions in hand. 

On the 11th inst. the Daily Mail published a sensational, and 
technically inaccurate, account of ‘“ L-ndon’s Lost Tunnel.” The 
engines were never increased from 100 to 800 HP. Fancy 809 HP. 
to drive two or three trucks thr uzh the Pneumatic Despatch 
congress tube! No wonder the financial results were on the 
wrong side. oes 

The figures relating to the nambar of trolleys and weight to be 
carried are also wholly misleading. . 

Hach electric locomotive is calculated to draw as a maximum, seven 
trolleys, each taking onz ton, in addition to the weight of the trolley, 
at a maximum rate of 40 miles an hour. 


AMERICAN TELEPHONE PRACTICE." 


SELF-INDUCTION AND OAPACITY. 


By KEMPSTER B. MILLER. 


Every insulated conductor is capable of receiving a certain 
charge when subjected to an electromotive force; for 
instance, if a metallic plate insulated from all surrounding 
bodies is connected to one terminal of a battery the other 
terminal of which is grounded, a certain amount of electricity 
will flow into the plate until its potential is raised to that of 
the battery terminal. The plate is then said to be charged, 
and the amount of electricity held by it determines its 
capacity. The charge of electricity on the plate will be con- 
sidered positive or negative, according to whether the 
positive or negative terminal of the battery, or other charging 
source, was connected with it. 

It is well known that no charge exists by itself—there is 
always an equal and opposite charge induced by it upon 
neighbouring bodies. It is also well known that like charges 
repel each other, while unlike charges attract; that if an 
uncharged body be brought near a charged body an equal 
and opposite charge will be induced on the side of the un- 
charged oy! which is toward the charged body, and that 
similarly a charge of the same sign as that on the charged 
body will be induced on the opposite side of the uncharged 
body. If now the body which was originally ancharged is 
connected with the ground, this latter charge, that is, theone 
of the same sign as the original charge, will be driven to the 
ground, while the charge of opposite sign will still be 
attracted by the charge on the first body. The second body 
will therefore be charged, although it has not been in contact 
with the first. The action between charges of electricity 
taking place through an insulating medium is called electro- 
static induction. It is found that where two conductors are 
placed side by side, but insulated from each other, the 
capacity of each will be greater than if the other were not 
present. For the purpose of holding charges in this manner 
the well-known Leyden jars have long been in use. They 
are usually made by coating a glass jar inside and out with a 
layer of tin-foil to within a few inches of the top. The 
outer coating is usually connected with the ground, while the 
inner coating is connected with a metallic rod approach- 
Ing it through the mouth of the jar. If the inner 
coating is connected with a source of electromotive 
force, a current lasting but an instant will flow into the 
coating, producing a charge. This charge, which we will say 
ls positive, will attract a nearly equal negative c to the 
outer coating, repelling an equal positive charge to the earth, 
as already described. The amount of charge which the 
inner coating will receive under these circumstances is very 
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much greater than if the outer coating were not present, and 
the capacity of the inner coating is therefore much higher 
than before, A device, such as the Leyden jar, is called a 
condenser. 

The capacity of a condenser is increased as the area of the 
conducting surface is increased ; is increased as the distance 
between the conductors is diminished, and may be increased 
or diminished by using different kinds of insulating material 
between the conductors. The medium separating the con- 
ductors is called the dielectric and, as stated above, upon it 
depends to the greater extent the efficiency of a condenser. 
Several condensers built exactly alike so far as size of plates 
and the distance between them is concerned, and using 
different materials for dielectrics, will be found to have 
different capacities. This difference is due to a peculiar 
pro ae sees to different degrees by different dielectrics 

called specific inductive capacity. 

The specific inductive capacity of a dielectric is a measure 
of that quality which enables the dielectric to hold a charge 
between two conductors, as ina condenser. ~ The specific 
inductive capacity of air is taken as a standard and is for 
convenience considered as unity ; it is lower than that of an 
other known substance excepting, perhaps, hydrogen. If 
two condensers having plates of equal size and distance 
apart are constructed with dielectrics respectively of air and 
gutta-percha, it will be found that the condenser having the 
dielectric of gutta-percha will receive a charge nearly 2} 
times as great as the condenser having the dielectric of air. 
The actual ratio between the two is 2°462, and for 
this reason the specific inductive capacity of gutta-percha is 
said to be 2°462. The following table gives the specific 
inductive capacities of some of the more important 
insulators 


Air see see eee eee 1:00 Ebonite eee eee eee 2 284 
Glass ose 93013 | India-rubber 


Shellac... <a .. 274 | Paraffin... 
Gutta-percha 


It is probable that with very rapidly varying electromotive 
forces, es as are dealt with in + Patton the specific 
inductive capacities of the various substances would be 
— in comparison with air than those indicated by this 

Specific inductive capacity is a very important considera- 
tion in the construction of cables for telephonic purposes. In 
the construction of these cables it is desirable, as will be 
shown later, to reduce the capacity of the wires of the cable 
to as great an extent as possible, and in order to do this the 
dielectric is, in the best forms of cables, made of dry air to 
as great an extent as possible. On the other hand, in the 
construction of condensers it is desired that the capacity 
may be as as possible for a given area of 
plates, and therefore some material other than air 
is used. Paper saturated with paraffin is perhaps the most 
commonly used, paraffin having about twice as great a 
specific inductive capacity as air, and, moreover, lending itself 
readily to the purposes of insulation. To sum up, the 
capacity of a condenser varies in direct proportion as the 
area of its plates, inversely as the square of the distance 
between the plates, and directly as the specific inductive 
capacity of the dielectric. 

The effect of a condenser bridged across a circuit carrying 
an alternating current is to absorb a portion of the current 
as the electromotive force at its terminals increases, and as 
the electromotive force decreases, to give this current back to 
the line. Consider such a circuit when the electromotive 
force active in driving current through it begins torise. The 
electromotive force at the condenser terminals will also rise, 
and current will therefore flow into the condenser. The 
strength of this current will depend directly upon the rate 
at which the potential at the terminals of the condenser is 
changing. When the electromoti:e force acting in the 
circuit reaches a maximum, the potential at the condenser 
terminals will also be a maximum, and will for an instant 
cease to change. At this point the condenser is fully 
charged, but as the electromotive force of the line is not 
changing, no more current flows into the condenser. In 
other words, the condenser current is zero. As the electro- 
motive force in the line decreases, current will flow out of 
the condenser and into the line, because the condenser is not 
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The writer, who was closely associated with the final struggle of ae 
| to the Pneumatic Despatch Company, when after six months of regular i 
fact daily work the scheme was abandoned and passed into oblivion, has me 
ad often wondered why that which has now come to pass, was not Pa. 
ey undertaken at an earlier date; but it has been left to Mr. G. Threlfall, Bee = 
ube the managing director of the new company, to make what a 
we hops will prove a success of an underground railway, ao ae 
ave which, started at a time when the commercial application of eagle 
the electric traction was unknown, was bound to come to grief, for ee 
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capable of holding so much charge at the lower potential. 
The flow of current out of the condenser reaches a maximum 
when the electromotive force in the line is changing most 
rapidly, and this occurs when it is passing through zero. 
From this it will be seen that the condenser current is z2ro 
when the electromotive force in the line is a maximum, and 
is a maximum when the electromotive force in the line is 
zaro. This indicates, as in the case of self-induction, a 
phase difference of 90°, or a quarter of a cycle. It is not 
so easy to say whether this phase difference is lagging or 
leading, but a consideration of the direction of flow of cur- 
_ throughout the cycle will throw some light upon the 
subject. 

At the instant when the current flowing in the line (which 
is in exact phase with the active electromotive force in the 
line*) is positive and at a maximum, the condenser current 
will be zero. As the active electromotive force decreases 
toward zero, the condenser current increases, but in a dif- 
ferent direction—negative—because current is now flowing 
out of the condenser back to the line. As the active electro- 
motive force reaches zero, the condenser current is at its 
maximum negative value, and as the active electromotive 
force reaches its maximum negative value, the condenser 
current reaches zero. During the next half cycle the con- 
denser current increases to a positive maximum, and decreases 
to zero, while the active electromotive force passes from a 
negative maximum to a positive maximum. In other words, 
while the active electromotive force and therefore the linecur- 
rent with which it isin phase decrease from a positivemaximum 
value to a negative maximum value the condenser current is 
negative, and while the active electromotive force increases 
from its negative to its positive maximum value the con- 
denser current is positive. The condenser current, there- 
fore, reaches its z2ro value, while decreasing, 90° in advance 
of the same value of the active electromotive force; its 
maximum negative value, 90° in advance of the maximum 
negative value of the active electromotive force; and upon 
investigation it will be found that every value of the con- 
denser current occurs 90° in advance of the corresponding 
value of the actual line current. The electromotive force 
which is in phase with the condenser current is called the 
condenser electromotive force, and is 90° in advance of the 
electromotive force which is active in driving current 
through the line. This latter electromotive force, which, as 
we have said, is in phase with the current flowing in the 
line, is the resultant of the impressed electromotive force, 
and the condenser electromotive force, and therefore leads 
the impressed electromotive force by a certain angular 
distance. 

The current equation for a circuit containing resistance 
and capacity is, as before, 


Electromotive force 
impedance 


In this case the impedance depends on the ohmic resist- 
ance of the circuit and on its capacity, and is equal to the 
following expression :— 


Current = 


+ 


Where / is the frequency, as before, R the ohmic resistance, 
and ¢ the capacity of the’ pay wore in farads. From this 
the current equation becomes ~ 


The denominator is the apparent resistance, de ling 
upon the ohmic resistance Mf the circuit, the aaa ani 

the frequency of alternations. An inspection of this equation 
will show that asthe frequency, /, is increased the impadance 
or apparent resistance becomes smaller, and this accounts for 
the fact that a condenser will readily transmit rapidly 
fluctuating currents, such as voice currents. Evidently the 
effect of increasing f reduces the second member in the 


* The active electromotive force is the resultant of the impressed 


electromotive force and the condenser electromotive force, and is in 
nhase with the current actually flowing in the line. . 


denominator of the equation, and if sufficiently great, this 
may be neglected, and the equation becomes simply 
E 
c= 
R 

Again, increasing the capacity of the condenser also 
increases the effective the impedance. 

Every telephone line possesses electrostatic cogent, and 
may be considered in the light of a condenser. In the case 
of a grounded circuit, the line wire takes the part of one 
pee of the condenser, while the ground and other neigh- 

uring conductors act as the other plate. In metallic 
circuits the one side of the line acts by electrostatic induc- 
tion upon the other, and the two together, upon the ground 
and neighbouring conductors. The capacity of a line, how- 
ever, differs from that of a condenser in that it is distributed 
throughout the entire length of a line, while a condenser 
connected with a line would have all of its capacity at a 
single point. Capacity, such as that of a line, is termed dis- 
tributed capacity in order to distinguish it from that pos- 
sessed by a condenser, which may be termed local capacity, 
The effect of distributed —_ upon telephone currents 
may be more readily grasped by imagining a large number 
of condensers bridged across the two sides of a metallic 
circuit at frequent intervals. When the electromotive force 
impressed upon one end of the line increases, a current flows 
from the source over the line wire and into the condensers, 
charging them all according to the difference of potential 
across their terminals, 

The difference of potential across the terminals of all the 
condensers will not be the game, because there is a certain 
drop, due to the ohmic resistance of the line wire. If the 
current flows in that direction long enough to charge all of 
the condensers on the line, then a current will reach the 
distant end of the line, and if it continues in that direction, 
will attain its full value, in accordance with Ohm’s law. It 
must be remembered, however, that each condenser is capable 
of taking a certain charge, and in order to receive this 
charge, a certain quantity of electricity must flow over the 
line wire. 

The quantity of electricity which flows through a circuit 
depends upon the strength of the current, and upon the time 
it is allowed to flow. If the time is insufficient, it will b2 
impossible for enough current to flow through the circuit to 
charge the condensers up to the potential of the source, and 
therefore the current at the distant end of the line will not 
reach its maximum value, and, in fact, may not rise practically 
above zero. If, therefore, the electromotive force of the 
source is reversed before sufficient current has time to pass 
through the line to charge all of the condensers, the current 
will not reach its full value at the distant end of the line. 

It may begin to build up in the opposite direction, and 
again be stopped on account of the insufficient time to reach 


its proper value in that direction. The time in which the 


current in such a circuit will reach a definite portion of its 
maximum value at the distant end of the line is called the 
time constant, and if the time represented by one alterna- 
tion of the electromotive force is sinaller than the time 
constant, the current will not reach that value at the distant 
end of the circuit, and the transmission will be correspond- 
ingly impaired. 

e reduction in the actual volume of current transmitted 
by the effects of distributed capacity is, however, of less 
a than the distortion of the wave form. The 
higher frequencies of current waves corresponding to the 
higher over-tones are absorbed by the condensers far more 
readily than the lower frequencies, and, therefore, the waves 
corresponding to the higher over-tones are reduced to 4 
much greater extent at the distant end of the line than those 
corresponding to the fundamental and the lower over-tones. 
This weeds out the upper harmonics, thus tending to destroy 
the clearness. Capacity, however, acts in still another way 
to alter the form of the wave. The angle of advance for the 
higher frequencies is greater than that for the lower, and, 
therefore, the waves of different frequencies are shifted with 
sae to their phase relation, thus greatly altering the wave 
orm. 


It has been shown that the electromotive force of ¢elf- 
induction lags 90° behind the active electromotive force, 
while the electromotive force due to capacity is 90° in 
advance of the active electromotive force. It is not difficult 
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to conceive, therefore, that by properly proportioning the 
self-induction and capacity of a circuit the electromotive 
force of self-induction may be made to neutralise the electro- 
motive force of capacity, and this result is readily obtained 
in experimental work. 

In this case, even though self-induction and capacity may 
be present in a circuit to a large degree, the current flowing 
in the circuit is in exact phase with the impressed electro- 
motive force, and its value is in strict accordance with the 
ordinary expression of Ohm’s law. Unfortunately, however, 
for long-distance telephony such a balancing of self-induction 
against capacity can be obtained only for one particular 
frequency atatime. To thus tune a circuit for one parti- 
cular frequency would render that circuit capable of trans- 
mitting efficiently one particular tet 8 5 of vibration, while 
the requirements of telephony are that all frequencies within 
the range of the human voice shall be transmitted with equal 
facility. Again, and unfortunately, it has been found im- 
possible to neutralise distributed capacity with anything but 
distributed self-induction, and this has not yet been accom- 
plished in practice. 

As for trans-oceanic telephony, the high static capacity of 
the cable has so far proven an insurmountable obstacle. It 
is impossible to conceive a transmitter capable of forcing such 
rapid ‘undulations through our present form of cables. 
<a the solution lies in the betterment of cables, or 
the substitution of some other transmission medium, rather 
than the improvement of the instruments themselves. 

There can be little doubt that trans-oceanic telephony will 
finally be accomplished, but the indications are that our 
knowledge at the present time is not sufficient to cope with 
the problem. 


CORRESPONDENCE. 


* Stresses in Steam Engine Shafts for Electric Traction.”’ 


Now that the writer of the article on the above has ex- 
pressed the meaning which he intended to be conveyed by 
the paragraph to which I took exception, there is, of course, 
no serious disagreement between us. 

It is mostly, as he says, one of terms. I did not mean by 
the “ordinary stress” that corresponding with the current 
for which the circuit breaker is adjusted. By “ordinary 
stress” I mean that corresponding with the rated normal 
full load as generally understood by the manofasturer. 

There is no need for me to endeavour to substantiate the 
1,000 per cent. rise of torque, as your contributor concedes 
my point when he says: “If there were no circuit-breaker 
the braking action might be enormous,” Everything de- 
pends, as I stated before, on the time lag of the generator 
and on the machine circuit breakers, and it is just here 
where, I think, we differ slightly, he assuming that the latter 
protect the machine absolutely, which I am not so sure of. 

Your contributor takes his stand on a possible excess 
of stress of 100 per cent. above the ordinary not being 
exceeded ; but, even bearing in mind that his “ ordinary ” 
stress is taken at from 50 to 150 per cent. above my 
“normal,” I still think he hardly makes a sufficient allow- 
ance, 
aaa following suggestions may be offered in support of 
is view 

1. Oa a road on which the service is infrequent, or the 
grades severe, the station load may frequently vary momen- 
tarily in regular work to the extent of 100 per cent. above 
the nor (my normal); and, at the moment of the 
overload, any one engine may easily get considerably over 
this due to inequality of division of the load. it the 
machine circuit breakers were adjusted exactly for this load 
(100 per cent. above the normal), there would be such 
frequent openings of the circuit breakers that the station 
engineers would, I anticipate, soon alter the adjastment. I 
believe that on the Waterloo and City Railway the machine 
cut-outs are adjusted for 800 amperes, which is getting on 
for 140 per cent. above the normal rated output. 

2. There can, it seems to me, be @ considerable rise of 
current in the generator, and consequent stress in the shaft 


(over and above this 140 per cent.) before the circuit breaker 
acts. Indeed, but for the time lag of the generator itself, 
I see no reason why there should not be sufficient to shear 
the shaft, even with the circuit breaker properly adjusted. 

I find that, if we could imagine a sudden increase of 
current sufficient to shear the shaft, this shearing would be 
performed on a 5-inch shaft, running at 350 revolutions, and 
transmitting 260 u.P., in roughly ‘0007 second ; the length 
under shear being 6 inches. That isto say, in that extremely 
short interval of time the angle of twist of the fly-wheel 
would be sufficient to cause shear of the shaft. 

I have also made a rough attempt to gauge the time taken 
by the plunger of an “ I.T.E.” circuit breaker, before it 
li a the catch, and find this to be of the order of ‘024 
secon 

Obviously, therefore, if the generator had mo time lag the 
current would easily have had time to shear the shaft before 
the circuit breaker acted (assuming my figures correct). 

Perhaps some of our station engineers may be able to 
contribute some idea, from actual experience, of the rate of 
increase of the current, through armature and series coils, 
when these are short-circuited under an E.M.F. of 500 
volts, say, with a 200 Kw. set. 

With what is virtually a closed secondary of very low 
resistance (the unlaminated field) the “time constant,” as 
calculated from the dimensions of the magnetic and electric 
circuits should be reduced several fold. 

If Mr. Philip Dawson would give us some particulars as 
to the numerous accidents which have happened in the 
United States due to shafts shearing and to faulty circuit 
breakers, which the remarks in his book and in the lectures 
before the Institution of Mechanical Engineers (see ELrc- 
TricaAL Review, No. 1,045, Vol. 41) suggest, it would 
probably be very instructive reading. 

I must conclude this somewhat lengthy letter with an 
apology to your contributor for having so imperfectly replied 
to his questions. 

_ The speed of the shaft he asks for was 350 revolutions. 

A. M. Taylor. 

September 18th, 1899. 


ELECTRICITY AT CRIPPLE CREEK MINES. 


Tux prevailing idea of a gold mine as something inaccessible, is 
rather dissipated by an article by J. Tonge in the Engineering 
Magazine on the Oripple Creek district. In that favoured locality 
the miner can sper to work in an electric street car. Nowhere 
else in the world can the gold miner do this. Ouriously, however, 
there are mining districts in effete old England where the coal miner, 
in all his picturesque many coloured rags, can proceed to his work in 
an electric street car. This will set him down practically at the 
very pit’s mouth, down which he will be wound by an old fashioned 
beam engine. There, however, he ceases to emulate the Cripple 
Oreek miner who is wound down electrically, keeps his mines dry by 
electrical pumps, and uses electric drills. However, both the new 
and the old world miner have to laugh at all London. Thanks to a 
County Council which is advised to reject the one practicable 
method of electric traction, we seem to have said farewell to our 
bv ap ——_ securing in London the facilities enjoyed by the Stafford- 


Cripple Creek is a curious district. Little over 6 square miles in 
area of hills and valley, and situated over 9,500. feet above the sea, 
one town, Altman, being placed at an elevation of 10,300 feet, this 
small area contains up of 150 productive gold mines, 15 of which 
send out over 1,000 tons of ore per month. The gold production in 
1891 was about £1,600,000. In 1894 it had risen to nearly £3,000,000, 
and up to this year’s July dividends, the shareholders had aggregated 
£1,600,000 in joint stock mines alone. A remote mountain pasture in 
1891, the district now has a population of 50,000. Steam railroads 
encircle the area, but do not enter it, and the way to the mines was 
difficult, or, at least, arduous. This led to the construction of the 
electric line starting from Cripple Oreck town and meandering 
through the district to Victor. It is a line of curves and grades, 


‘climbing to a height of 10,514 feet, or 1,000 feet above its two 
‘termini. The round trip takes one hour at 12 miles an hour average. 


‘The line is driven by water-power at Lake Moraine, 11,300 feet on 
Pike’s Peak, and electricity is transmitted nine miles to a central 
distributing station. It is shortly to be extended to Colorado Springs, 
4 distance of 32 miles. The es of the district being so elevated, 
the cost of water and fuel was very heavy, and coal was 
hauled from Canon City coalfield, 30 miles distant and 
5,000 feet lower in elevation. As a rule the mines are 
ee Se made so by levels at lower eleva- 
tions, and streams are few and small. Water has often cost as 
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much as fuel, and with the usually inefficient steam plant ata mine 
power was a very seriousitem. Obviously the district was eminently 
suitable for electric power distribution. 

In July, 1888, the first electric mining hoist was put into work at 
Aspen, Colorado, and is still in operation. It was driven by a 
generator at Hunter Oreek. This did other work slso, and was of 60 H P., 
and later was changed for 125 np. 

Early in 1893 a 500-n.p. plant was established at Maroon Creek, 
Aspen. There are to-day at Aspen motors of over 700 .P., all 
deriving current from water-driven generators. They have replaced 
the steam engine and have paved the way for the universal establish- 
ment of electric-power plants at the mines in Colorado. The 
beginning at Oripple Oreek was made with the power plants of the 
Colorado Blectric Power Company at Oarson City, 30 miles from the 
creek, and that of the La Bella Mill Water and Power Company at 
Goldfield, within the district of Cripple Oreek itself. Ina each case 
power is generated by steam plant, the firat transmitting current 27 
miles, the second carrying- coal 27 miles and transmitting current 
from a comp3ratively local station. The former company has a 
capital of £100,000 and a power of 2,250 u.p. It has worked since 
1898. Current is generated at 500, transformed to 20,000 volts, and 
transmitted by three bare No. 3 copper wires arranged in a triangle 
on 30-foot poles, one wire being at the top. A telephone circuit of 
two wires is carried on the same poles. Distribution is made at 500 
volts from step-down stations on Gold Hill and Battle Mountain. 

Customers for 1,200 up. are already on the books, consuming each 
from 75 to 150 xp. for large consumers, and down to 5 #.P. for small 
consumers; a hoist of 15 HP. will serve a depth of 450 feet; 30 uP. 
will serve down to 800 feet, and 100 u.p. may be used for the greater 
depths. The company leases toa prospector a small hoist, and a small 
prospector can put all his capital into development. He can pur- 
chase as soon as he finds pay atreak. The minimum rent of 55.P, is 
£10 per month, including hire and supply. This may seem heavy, 
but it could be done in London. We are informed by a recent owner 
of a small steam plant that for a power much less than would be 
afforded by 5 u.P. of electric motors, his steam power cost, directly 
and indirectly, at least £300 per annum, and we know of a large 
printing office in America where the use of motors to each machine 
saves seven-eighths the power used in similar electrically-driven 
offices where shafting is employed, and one large motor. 
Yet the rated motor power of the multiple motor office is double 
that of the single motor offices. This simply goes towards proving 
that it is what is not used that constitutes the economy to be sought 
in electric driving. The Colorado Company rents out in the way 
described £12,000 worth of machinery. The La Bella Company has a 
capacity of 3,000 mp., or 2,250 electric and 750 in compressed air; 
has 10 miles of underground air mains from its station to various 
mines, some of them two miles distant, while electricity is trans- 
mitted five miles. The power station is thoroughly modern. Coal 
is dumped into bins direct from cars and mechanically fed to the fires. 
Ashes are mechanically removed. Condensing engines are used. 
Being 10,000 feet above the sea, cooling towers are used to save water, 
the first application of the cooling tower in the State. The vacuum 
cannot attain 20 inches, for the barometer only stands at 20 inches of 
mercury. 

The triphase system of distribution is used at 6,400 volts directly 

nerated, but at the mines there are step-down transformers to 110 
and 440 volts for light and motors respectively. Only 2 per cent. is 
lost between the power house and a 300-x p. motor one mile distant. 
Lights can be operated from the motor circuit without flicker or any 
indication of fluctuating load. The chief uses of electrical power are 
hoisting and air compressing for drills, the latter being the chief 
power consumer at most mines. 

The saving effected is estimated at from 15 to 50 per cent., accord- 
ing to location and circumstances, irrespective of reduced wage 
account, of greater reliability and convenience, and freedom from 
stoppage by frost. The use of electricity has thus rendered possible 
the use of lower grade ore, hitherto not available, this being unprofit- 
able at the high rates for power. We commend this brief history of 
electrical power distribution to the hesitating and uninformed men who 
seem to fill so many of our Iccal councils. Their one aim seems to 
be to make tours of inspection to see things they do not understand, 
and they return just as wise as they set out, and all the more con- 
fused as to the system they should adopt. If they would accept once 
for all that electrical distribution is wn fait accompli, just as much as 
steam power, they might get something done. e sight presented 
at this end of the 19th century by some of England’s local authorities 
is indeed pitiable. . 


BUSINESS NOTICES, &c. 


Annual Outing.—On Saturday, September 9th, the 
employés of the British Thomson-Houston Company, Limited, to 
the number of 65, went to Bournemouth for their third annual out- 
ing. On arrival, the party adjourned to the handsome dining room 
of the Grand Hotel, where a sumptuous repast was served. Mr. 
Ireland, of the supply department, presided in the absence of Mr. 
Monks, managing director. Mr. Ireland in his remarks said, among 
other things, that the B.T.H. would shortly put a cricket team in the 
field. We are also pleased to note that it is proposed to have some 
B.T.H. smoking concerts this winter. After the banquet the party 
assembled on the lawns of the Grand Hotel, where they were photo- 
graphed. 

Book Received.—“ Télégraphie et Téléphonie,” by J. 
Pierart. New edition, Brussels: Hayez, editeur. 


Electrical Wares Exported. 
Smpr. 1$rx, 1898. | Spr. 12rx, 1899, 


Adelaide .. +» Value £18 Adelaide. Teleg. wire .. Value £767 
Teleg. mat. .. 184 | Amsterdam.. oo «CUS 
Calcutta .. we 818 | Bordeaux .. oe ee 
Cape Town .. ee ee 242 | Buenos Ayres... 
Copenhagen ee oe +. 140 | Bushire oe ee ee 
Durban es eo ee Calcutta .. | 
Gothenburg ee Cape Town .. ee 
Hamburg .. ee 18 | Channel Islands .. 
Helsingfors .. ee 27 Chinde. Teleg.mat. .. oe 565 
Hong Kong 820 Christchurch. Teleg.wire .. 124 
Madeira .. ve oo. Colombo .. 4 
Malaga oe oe Copenhagen, Teleg.wire .. 59 
Melbourne .. we ee 1,172 Durban oe ee 
Port Chalmers... 14 Gibra'tar .. ee os 1 
Rio Janeiro. Teleg. mat. 875 Hamburg. Teleg. mat... 68 
Rosario. Teleg.mat. .. 154 Hong Kong. Teleg. mat. 
St.Petersburg .. Tbrail .. es « 
Stockholm. Teleg. wire +» 105 | Madras. Teleph. mat. .. 3 
Sydney 864 Melbourne .. ee oo 6298 
» Teleg.cable .. 870 Ostend ae ee 19 
Tientsin. Teleg. mat. .. so Perth 41 
Wellington .. oo Port Said .. 10 
Yokohama, Teleph.mat, .. 302 Rotterdam . 
| FA Teleg. wire 

| Shanghai. Teleg: wire eo. 11 

| Singapore .. 548 

| Teleg..mat, .. 

| Stockholm .. ae a ee 4 

| Teleg. wire 821 

| Sydney oe e ee 599 

| Tientsin oe 12 

| ” Teleg. mat 73 

| Wellington... .. 908 

| Yokohama .. .. ee +. 


Total .. £7,866 Total .. £6,889 


Foreign Goods Transhipped. 


| Sydney. Elec. light fittings, Value £25 


The American Electrical Trade.—The Zlectrical World 
and Engineer says that a large quantity of new work is opening up 
in the electrical field as the fall season begins, giving promise of 
a very active winter. There would be even more if the prices of 
steel and iron and copper had not run to such an inordinate height, 
but it begins to look eH certain that copper will have to come 
off its lofty perch and that electrical industries will not much 
longer be hampered and held back by the cost of their raw materials, 
It is hard to tell just how much new business is checked in this 
way, but the percentage is definite. In some respects, the “ going 
slow” has done no harm, but has given the electrical factories a 
chance to get belated orders cleaned up, and a fair preparation 
made for future contracts. 


Bankruptcy Proceedings.—A receiving order has been 
made in the case of J. Stewart Edwards, electrical engineer, Moor- 
gate Street, H.C. The first meeting and public examination will 
take place on September 19th and October 18th respectively, at 
Bankruptcy Buildings, W.O. 


In re the petition in bankruptcy of Mr. 8. F. Walker, carrying on 
business at Severn Road, Cardiff, as electrical engineer, under the 
name of “Sydney F. Walker & Co.,” the first meeting of creditors 
was held on Monday at the offices of Mr. George David, the Cardiff 
official receiver. Debtor attributed his failure to “ want of capital 
and illness in August, September, and October, 1898,” and returned 
his liabilities at £2,729, of which £1,923 7s. 10d. is expected to rank 
for dividend; the deficiency is £1,862 16s.11d. According to the 
observations of the Official Receiver, the debtor commenced business 
at Nottingham in 1876, with a capital of £500. In 1882 he entered 
into partnership with a Mr. F. G. Oliver.. The business was then 
extended to Nottingham, Cardiff, and Newcastle, and it was carried 
on jointly for seven years, when the partnership was mutually 
dissolved, Mr. Oliver paying the sum of £1,000 and Mr. Walker 
taking over the whole of the assets and liabilities. The debtor had 
23 apprentices when he filed his petition, and preferential claims for 
over £650 are likely to be made for the return of premiums. Mr. 
O. E. Dovey was appointed trustee, and a committee of inspection 
was nominated. 


Liquidations, Dissolutions, &c,—Messrs. W. H. Clegg 
and 0. D. Falcke (Birmingham Installation Company), electrical 
engineers, have dissolved partnership, and Mr. Falcke will continue 
the business under the same name and will attend to debts, &c. 

The Railways Electric Supply Syndicate, Limited, has decided to 
wind up voluntarily, and Mr. F. B. Townsend, of 24, Queen Victoria 
Street, H.C., has been appointed liquidator. 

Creditors of Nernst Lamp, Limited, are required to send their 
names and the usual particulars to the liquidator, Mr. W. Chapliz, 
Dashwood House, E.0., by October 21st. 


Bristol.—Messrs. Gilbert J. Lloyd & Co., of Bristol, who 
are very busy in that neighbourhood, have recently received a contract 
for an installation for Messrs. C. Baylor & Co.’s new factory at Easton 
for 400 lights. Current wiil be supplied from two dynamos. The 
wiring is being carried out in duplicate throughout the building, 0 
that if one machine fails, every alternate lamp is extinguished only. 
Wiring is being done on the 5-ampere distribution system. 

Catalogues, &c.—Messrs. Mather & Platt, Limited, have 
in circulation a very nicely printed leaflet illustrating one of their 
multipolar dynamos coupled direct toa vertical engine, also giving 
general particulars and dimensions of same. 
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We have received also from the same company a copy of 
a small illustrated pamphlet describing the marine type of engine 
which they have manufactured in considerable numbers —— past 
years. The standard sizes embody all the improvements in design 
and construction, which several years of experienca and careful 
observation have demonstrated as advantageous. The engines are 
specially suited for various classes of work, and being of an o 
type, all parts are easy of access and supervision ; they have a low 
steam consumption and are arranged to run at a moderate rate of 
speed. A special type of electrical machine has been constructed for 
mounting upon the extended bed of this class of engine, the gene- 
rator being driven direci from the engine, and running at the same 
rate of speed. Large numbers of these combined plants are now at 
work in various parts of the world and giving very great satisfaction. 
In the latter portion of the catalogue, is found a description of a few 
small siz38 of enclosed engines, which have been designed to meet 
the requirements of customers. All particulars of sizes, weights, and 
overall dimensions are fully given. The list contains some 
illustrations. 

The Stilwell-Bierce and Smith-Vaile Company of St. Louis send 
us 8 list of the Victor atmospheric water cooling towers and con- 
densers. 

Mr. O. R. Heap, of Victoria Street, 8.W., sends us a mounted and 
yarnished sheet of illustrations for the wall, showing some of the 
standard types of OC. & C. and Wagner machines. 


Claim against India-Rubber Company.—An appli- 
cation came before Mr. Justice Kenny at Dablin last week in the 
case of William Cameron v. India-Rubber, Gutta-Percha and Tele- 
graph Works Company. Although the case can hardly be called an 
electrical one, it is of interest to mention its character. Plaintiff, 
of Newry, claimed damages for breach of contract to manufacture 
and sell a pneumatic shin pad, and to pay the plaintiff a royalty 
of 10 percent. The amount of the claim was £50,000, this being 
arrived at by calculating that there area million football players, 
and each pad would sell at 4s. ! 


Connolly v. Loveleck.— At the Shoreditch County 
Court, on 25th ult., this interpleader matter came before Judge 
French. Mr. Alec. Neilson appeared on behalf of the plaintiffs, and 
submitted the claimant to a stiff cross-examination. This elicited 
the fact that the claimant was the father of the defendant Lovelock, 
and he had permitted the defendants to use his works when they had 
any jobs requiring a big lathe or machinery. He swore that he had 
nothing to do with Lovelock, Seabourne & Lee, and that he was not, 
and never had been, a partner in that firm, and, moreover, that he 
carried on a different kind of engineering business which had nothing 
to do with electricity, consequently he could not have had the benefit 
of the goods. He knew nothing about 8, Jeffery’s Square, and had 
only been there since this action was commenced. The Judge, in the 
absence of any evidence connecting J. F. Lovelock with the defen- 
dant firm, consequently found for the claimant with costs. 


Deed of Assignment.—Notice is given to creditors of 
8. B, Apes. of 5, Fenchurch Street, H.C., to send ticulars of 
their claims to the trustee on or before October 1 next. For 
further information, see our business columns. 


Incandescent Lamps, — Messrs. rs & Oo. of 
Eindhoven (Holland), who are represented in the United Kingdom 
by Mr. G. Braulik, send us a copy of their catalogue of incandescent 
lamps. We understand that the firm’s works have been largely 
extended recently, and @ first-class staff of 450 men, including 
eminent technical men, is engaged at the works, the buildings of 
which now cover 4,500 square yards Messrs, Philips claim that high 
class quality and low price have built up the large lamp business 
which they are now conducting. Lamps of 15,000 c.P. are turned 
out daily. The firm has just brought out a new high voltage lamp 
with two short unsupported spiral filaments. It is said to be quite 
new in construction and there is a good demand for it. A prominent 
feature of Messrs. Philips’s business is the manufacture of special 
lamps for illamination purposes, for which a new lamp has been 
recently introduced. The method of manufacture consists of taking 
a tubular —. with bayonet cap so made that it is possible to screw 
acoloured bulb directly over the lamp without interfering with the 
shadeholder, &c. It is therefore claimed that they may be used for 
theatre and saloon lighting and garden illumination without inter- 
fering with the ‘Bohemian glassware or shadeholders. The catalogue 
before us contains illustrations of incandescent lamps of all shapes 
and sizes, fancy and otherwise. 


_ Ross v. National Telephone Company.—1n the cause 
list for the Vacation Court at ita sitting on Wednesday (6th inst.) A. 
Ross v. The National Telephone Company, Limited, and T, K. Ross 
°. The National Telephone Company, Limited—which were both 
motions for injunctions to restrain trespass on plaintiffs’ land—stood 

1 e mai settled on term 
parties and there would be no order. pnicsdenaae 


Soldering Beanland, Perkin & Oo., of 
8, send us a sample of Burnley’s soldering paste, for which th 
sre the sole English agents. This euemntion is in very general a 
in the United States. Messrs. Beanland are supplying it regularly 
: prominent electrical firms in this country, including Messrs. 
er pen & Phillips, Siemens Bros. & Oo.,and Mather & Platt, &. 
mall samples will be sent upon application. 
Trade Announcements.—The firm of Julius Sax & Co., 
ited, having gone into voluntary liquidation, we have received 


Notice that Messrs. Bulstrode (general manager), Thos. Wilson 
(accountant), E. Buhler (chief engineer), W. Krause Bow ineer), 
and John Plumb (manager of department), the 


heads of the various departments named, have formed themselves 
into a syndicate to carry on the business of electrical engineers and 
electric light contractors (the Saxon Electrical Engineering Company) 
at Gervase Works, Gervase Street, Old Kent Road, S.E., assisted by 
several of the late employés of the old company, and working on 
the same lines. 

Messrs. Boulton & Wade, patent agents, Hatton Garden, have 
taken into partnership Messrs. B. E. Danbar Kilburn, M.A, and 
W. J. Tennant, A.M.I.Mech.E. The firm will in future be known as 
Boulton, Wade & Kilburn. 

Messrs. Chamberlain & Hookham’s London testing station and 
depdt at 6, Cecil Court, has been removed to Messrs. Venner & Co.'s 
new premises at 6, Old Queen Street. 


Wiring Contracts.—The British Electric Installation 
and Maintenance Company, of Blackheath, have secured the contract 
for lighting the extensive premises of Messrs. Chiesmann Bros., 
drapers, and furnishing warehousemen, of High Street, Lewisham. 
They have also received the contract forthe lighting of the Parish 
Ohburch of Lee (St. Margarets). 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—There is a deficit of £203 on the first seven 
months of the current year ; the output during that time has increased 
36 per cent. It is anticipated that the deficit will be annulled by 
the end of the year. 

Mr. Bell, the electrical engineer, has issued a circular to the elec- 
tricity consumers, stating that when anyone wishes to use a large 
number of lamps for a special display, he may, on giving 24 hours’ 
notice, have his demand indicator cut out of action, so as not to 
increase the price charged for the whole supply for the half-year, 
provided that this does not occur oftener than once a month. We 
commend this very reasonable arrangement to the notice of 
supply engineers. I¢ is a small matter, but may obviate much dis- 
satisfaction. 


Accrington.—The Board of Trade has decided to allow 
the Corporation’s provisional order to remain operative, seeing that 
steps are being taken to provide electricity works. . 

Bristol.—At the Bristol City Council on Tuesday after- 
noon, Mr. George Pearson moved the adoption of a report from the 
Electrical Committee recommending the purchase of over nine acres 
of land for a new generating station, the rapid progress of the demand 
for electricity having almost exhaasted the capabilities of the site 
already in use. The proposal excited some surprise in Bristol, where, 
during the recent controversy with the tramway company, 60 much 
had been heard of the advantages of combining electrical and power 
stations. The tramway company’s power house is being erected close 
to the civic electrical works, but the new Oorporation station now 
proposed is in another part of Bristol—perhaps three-quarters of a 
mile from the existing works, and on the south-eastern edge of Bristol. 
The explanation for the new proposal was that the progress of the 
electrical undertaking had greatly exceeded the estimate formed at the 
time when it was established, and the capacity of the works at 
Temple Backs, although increased by the addition of adjoining land, 
is insufficient to supply more than the present demand, while the pro- 
posed extensions of the land recently sanctioned will not suffice for 
more than one year’s additional growth. The committee found it, 
therefore, necessary to prepare for a considerable extension of the 
undertaking. They failed to find land inthe neighbourhood at a price 
they could recommend the Council to pay, and ultimately selected a 
site at St. Philips Marsh, costing roundly £15,000. The property 
has good approach from road, water and rail, and Mr. Pearson 
explained that it would permit an extension of business 10 
times as great as that already done. In commenting on the 
position in which the committee found themselves, Mr. Pearson 
said the committee commenced in 1893 in a very small way with 
16,000 lamps. In March, 1899, their lamps numbered 68,000, and at 
a the aggregate was 74,484. They commenced by selling 

,000 units in the year, and last year the sale amounted to 1,362,000 
units, The revenue grew from £6,624 in the first year completed to 
£26,233 last year. With the growth of revenue and output the cost 
of production had decreased from about 44d. to not quite 24d. The 
profits at first—if a Hibernianism would be allowed—were a loss. The 
profits last year carried to the net revenue account were £12,630, from 
which had to be paid interest and sinking fund. It was said that 
it was improper for a municipal authority to talk of profits until 
interest and sinking fund had been met. He dissented from that 
view. Noone would dream of saying a public company must not 
speak of its profits until it had paid its debenture interest and divi- 
dends on its shares. He considered the profits they might 
legitimately consider as profits were what they transferred from 
the credit of the general revenue account to the net revenue 

account. They had made a profit notwithstanding a reduction 
in the cost to private consumers and for public lighting. 
It showed they had got hold of a good and a growing 
undertaking, and the growth justified the large proposal he 
asked the Council to adopt. If they did not hand over actual cash to 
the city they were benefiting the citizens by reducing the cost. The 
new site would be equal to supplying 800,000 lamps, or rather more 
than the total number of gas lights in the city. The site would have 
an advantage compared with the former one that piling would be less 
expensive and a river wall would not have to be built. There was 
the important disadvantage—a division of their work and the cost of 
working two establishments instead of one. He had asked their 
engineer what he suggested, and the engineer said the best method 
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would be to use the present site for the day load, their power and 
their public lighting. They would want three shifts as at present. 
He would propose to use the new station to supply their 
heavy load ia times of pressure, and as a stand-by in case of 
breakdown at the older station, and for that purpose one shift only 
would be needed. They had proceeded so far in the extension of 
their mains very much on the principle of supply and demand for 
the moment, but now their business was getting so big they ought 
not to proceed on such haphazard lines, and they should lay down 
for themsclyes—though they migat not carry out the works at once 
—certain lines on which they would proceed. As to the cost of cur- 
rent, it would be their duty to see if they could not at no distant 
date reduce the price of public lighting. They had made mistakes, 
no doubt, but when they had done a stupid thing they thought it 
best not to advertise the fact, and he should not, therefore, take the 
Ccuncil into his confidence on that matter. He would, however, 83) 
they hoped to see the cost of production considerably reduced, th 
coal bill reduced, and their output increased.—During the discussion 
on the report, an appeal was made to the Electrical Committee by 
members of the Libraries Committee to light the libraries with elec- 
tricity at a lower cost. Mr. Pearson replied that if the electric light- 
ing of the libraries cost more than gas lighting, there must be waste 
somewhere. He had the light in his own house, and he had more 
lamps than ever he had, and his last bill was less than his last gas 
bill. The Council adopted the report. 

Messrs. Mindham & Co., of the Western Electrical Works, have 
secured the contract for lighting St. Stephen’s Church, one of the 
oldest historic churches of this city. They have also in hand several 
important electric lighting contracts, including a large new Nurse’s 
Home in connection with the Bristol Royal Infirmary; a large new 
re ~ offices, and several steamships that are now running from 
his port, 


Backsburn,—A meeting of the ratepayers was held last 
week to consider the electric lighting scheme for the village, re 
posed by Messrs. P. C. Middleton & Co., electricians, Aberdeen. The 
firm cffzred to pay £50 per annum for the surplus water at present 
running from the turbines of the Waterton district supply, as well as 
to erect a house for the official who would have charge of the lighting 
station, and to pay hissalary. They were also prepared to supply 60 
street lamps of 16 cr. at 258. 6d. each perannum. The light would 
be provided for nine months of the year, and the contract between 
the district authorities and the electrical engineers would be binding 
for 21 years. A resolution was unanimously passed to take the 
necessary steps for forming a special lighting district. 


Cheltenham.—Residents in Cleeve Hill want a supply of 
electric current. The Council is willing to undertake this when 
powers have been obtained. 


Chorley.— Messrs. Lacey, Clirehugh & Sillar have been 
requested to report to the Oouncil on the subjects of electric 
lighting, traction, and refuse destructor. 


Colchester.—The Local Government Board has sanc- 
tioned the proposed loan of £6,500 for electric lighting purposes, the 
money to be repaid in 25 years. 

Coventry.—The electric lighting of the new extensions 
tothe cycle works of Messrs. Rudge Whitworth, Limited, is being 
carried out by Messrs. Ellis & Ward, electrical engineers, of Birming- 
ham. The plant consists of upwards of 200 incandescent lamps and 
several arc lamps. Arrangements are also being made to supply the 
lift, which is one of Messrs. Waygood’s, with electric power. 


Darlington.—The Town Council has received sanction 
from the Local Government Board to the borrowing of the sum of 
£25,940 for electric lighting purposes, such sum to be repaid within 
a period of 25 years. The question of the town supplying electric 
power to the tramway is being considered. 


Darwen.—We hear that the electricity works have been 
80 far completed as to allow a supply of current to be given for 
—— neuting. Street lighting commence in about 10 days or 
a fortnight. 


Dawlish.—The District Council has acce Messrs. 
Taylor & Field’s offer to report on the electric lighting of the town 
for 20 guineas. 


Dewsbury.—The Local Government Board has inti- 
mated to the Town Oouncil that bafore sanction can be given to the 
borrowing of £9,060 for the purposes of electric lighting, it will be 
necessary to obtain the permission of the Board of to the 
alteration of the standard pressure on the mains. 


Dorchester.—The Edmundson Electricity Corporation 
having given notice to the Council of their intention to apply for a 
provisional order to light the town, it was decided to op on the 
grounds that the Town Council intended introducing the electric light 
into the borough in the near future. 


Dundalk.—Representatives of the Irish Development 


Syndicate have had a private interview with the Dandalk Urban 
Council with reference to the terms of transfer of the electric 
lighting powers of the Council to the Electric Tramways Company. 
The proposal to construct and work a system of electric trams for the 
town and its seaside neighbour Blackrock, and to combine with this 
undertaking the electric lighting of the town, was made a consider- 
able time ago. but difficulties arose as to the terms on which the 
provisional order obtained by the Town Commissioners should be 
transferred. It is now stated that the basis of an agreement has been 
arrived at, and that work will shortly be commenced on the con- 
struction of the tramlines and works. 


Erith.—The Urban District Council have instructed Mr. 
W. C. O. Hawtayne to pre plans for the generating plants and 
mains, they having decided to take steps to establish a municipal 
electricity supply for the district upon basis of Mr. Hawtayne’s 
scheme, dated June, 1898. 

Farnworth.—Messrs. Lacey, Clirehugh & Sillar have 
received instructions from the Urban District Council to proceed with 
the scheme for lighting and traction. 


Festiniog.—A special meeting was held last week to con- 
sider the desirability of lighting the district by electricity. After 
some discussion, it was resolved that the Oouncil apply to the Board 
of Trade next session fot“a provisional order with the view of carry- 
ing out electrical supply works for the district. Mr. T. J. Warden 
Stevens was appointed out of seven candidates to prepare a report 
upon the matter. 


Fort William.—The Electric Light Company’s annual 
report has just been published, and is of an encouraging nature. 
Daring the year the electricity supply has been extended to the 
villages of Banavie and Corpach. By arrangement with the Burgh 
Commissioners the company has acquired the use of the surplus 
water supply of the town, and has erected an additional turbine. 


Frimley.—The District Council has eppoinind Mr. F. H. 
Medhurst to report on the subject of electric lighting. 


Gillingham.—The District Council has enter 
into an agreement with Mr. Jasper for the su electric light to 
arc lamps in the public street at 24d. per rot of Trade an; the 
lights will be turned out at 11 o’clock. 


Grimsby.—The Public Lighting Committee has issued 
invitations for haing the foundation stone of the new electricity 
works by Alderman Dobson, on Thursday, October 5th, af 230 p.m. 


Hales Owen,—The District Council approached the Gas 
Company with a view to purchase; the company demurred to the 
roposals, and now the Council has invited the British Electric 
Traction Company and the Midland Electric Power Distribution 
Company to discuss the question of taking over the Council’s powers 
for electricity supply. 


Harrogate.—The Gas and Electric Lighting Committee 
have resolved that from January 1st next the rate of charges to con- 
sumers of electric light be as follows:—Under 15,000 units per 
annum, on the demand indicator system, at 6d. per unit for the first 
14 hours, and 3d. per unit afterwards; over 15,000 units per annum, 
on the demand indicator system, at 6d. per unit for the first hour, and 
2d. per unit afterwards. 


Heywood.—The Electric Light Sub-committee advises 
that Mr. W. P. Adams, of London, be appointed consulting electrical 
engineer, and that his scheme be adopted. The scheme provides for 
the erection of works on the new town’s yard site in Hind Hill Street. 
The works are to be capable of meeting the estimated demand for the 
first two years and are to be so arranged as to be easily extended. 
— will also be so arranged as to enable the works to supply power 
lor traction. 


Ilford.—Colonel A. C. Smith, R.E., held a Local Govern- 
ment Board inquiry at Ilford last week into the Council’s application 
for sanction to borrow £4,000 for site for dep5t, electric lighting, and 
tramway station. There was no opposition. 


Inverness.—The proposal to utilise water-power from 
the Caledonian Canal for electric lighting purposes has fallen 
through. The Council has decided to adopt steam-power, and has 
appointed Mr. Oraven, Edinburgh, to draw up plans and specifica- 

ions for a suitable scheme. 


Lerwick.—At the monthly meeting of the Burgh Com- 
missioners last week, a report by Mr. R. F. Yorke, electrical engineer, 
Glasgow, was submitted as to the popu introduction of the 
elcctric light into Lerwick. Mr. Yorke finds that the Sandy Loch, 
from which the water supply of the town is at present drawn, con- 
tains sufficient surplus water for motive power —— and would 
give 80 u.P. for six hours per day, the gross fall g 220 feet. He 
recommends that a turbine house should be built at the Loch 
Clickimin, which would involve the laying of a 16-inch pipe from 
the Sandy Loch to that point, a distance of about 2,000 yards. In 
order to avoid drawing too largely on the Sandy Loch during the 
summer time, the engineer proposes to utilise a smaller loch near to 
it, by which means an additional storage would be obtained of 6 fect 
over the whole area, which he estimates would be capable of giving 
sufficient water in summer for, say, a period of three months. The 
electric current will be conveyed from the turbines to the accumu- 
lator house at Union Street. The total cost of the undertaking is 
estimated at £9,260, and the working expenses, including interest 
and sinking fand, at £967. The revenue from the public and private 
lighting, charging 6d. per unit, is estimated at £1,720, leaving an 
er surplus of about £760 per annum. The present price of gas 
in Lerwick is 7s. 6d. per 1,000 feet. Before discussion, it was de- 
cided to circulate the report among the commigsioners prior to next 
monthly meeting. 

Llanrwst.—At Llanrwst Urban Council a letter has been 
received from the Electricity Supply Company, regretting that 
owing to inability to get delivery of required material, they were 
unable to give light by the specified date, but stating that they were 
doing all they could to give the light as early as possible, and should 
the delay inconvenience the Council, promising to “meet” the 
Council with a corresponding reduction in price. 
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London.—At the St. George’s-in-the-East Vestry last 
week, a letter was read from the Oounty of London Oompany 
intimating that they were going to commence laying the mains for 
the electric lighting in the main streets in the district. 


Manchester.— The Electric Light Committee is to 
borrow sane for meters, &c., required during the next 
12 mon 


Merionethshire——At Dolgelley, the county town of 
Merioneth, a decided move is being taken to light the town by elec- 
tricity, and a ae scheme is likely to be placed before the 
now pay £150 per -year for lighting, a can borrow 
£2,500, and only pay £150 in interest. 


Nenagh.—The Town Commissioners are considering the 
question of electricity supply. The feeling of the town is entirely 
in favour of electric lighting, the prevailing idea being that neither 
the municipal body nor private consumers are being favourably 
treated by the gas company. 

Newport.—Mr. H. M. Taylor, the assistant electrical 
engineer, having resigned bis appointment, the Committee met 
recently to consider the question of rearranging the electrical staff. It 
transpired that the working of additional plant now being laid down 
would necessitate farther assistance. It was resolved not to fill the 
vacancy caused by Mr. Taylor’s resignation, but to appoint two 
additional electricians at a salary not exceeding £2 per week each, 
and to increase thesalary of Mr.C. D. Copland, the borough electrical 
engineer, from £225 to £300 perannum. Ata subsequent meeting, 
the chairman, Alderman John Moses, said that he could not be a party 
to this arrangement, as i6 would throw increased responsibility on 
him, and he therefore resigned his position—The borough electrical 
engineer submitted his usual report upon the condition of the plant 
and machinery. A comparison of the plant with the number of lights 
showed the plant to be overloaded. The office manager submitted 
his report as to the progress of the business for the month of July, 
based upon the number of units generated, showing a satisfactory 
rate of increase. He also presented a report of bis canvass during the 
past month, from which it appeared that he had obtained orders for 
new connections equivalent to 278 lamps, bringing the total connected 
and on order up to 30,380 8-c.P. lamps. The question of reducing the 
charges for electric energy for motive power so as to meet the large 
consumption required by Messrs. Griffiths & Sons (clothiers and manu- 
facturers), who intend to put down additional motors, was considered. 
The present charge is 2d. per unit for a consumption of 3,000 units per 
quarter. It is wbiaed that Messrs. Griffiths would require about 
7,000 units per quarter. It was resolved that the scale be extended 
so that the charge to all consumers shall bs 14d. per unit fora con- 
sumption of 3,000 units per quarter and upwards, provided that 
Messrs, Griffiths will enter into an ¢greement t> take the energy 
required for the additional plant they are about to lay down. The 
station emergency plant is shortly to be sold for £750. As it is 
impossible to make two of the underground sub-stations watertight, 
they are to be rebuilt above ground. 


Nottingham.—The net revenue of the electrical depart- 
ment, after payment of all charges, was for the past year £3,576. 
The total profit for the yeat on an income of £12,847 was £7,776 
2s. 4d., but this was subject to the deduction of £4,200 for the con- 
tribution to the sinking fund and for interest on loans, &c. 


Oldham.—Smoke nuisance from the Corporation elec- 
tricity works gave rise to a brief discussion at a meeting of the 
Sanitary Committee. 


Paisley.—The electricity works was formally opened on 
Tuesday last week. The capacity of the works is at present 
1,000 u.P., but tenders for additional machinery are to be invited 
shortly. The total expenditure, so far, has been £53,000, Mr. 
Francis Teague, formerly of Coatbridge, is in charge of the Work, 
which has been carried out under his supervision. 


Penmaenmawr.—At Penmaenmawr the Urban District 
ngineers, suggesting e i and 
situated for electric lighting. The town water su Pe could be used 
for producing the power, and so the streets could be lighted without 
cost, and a revenue would probably accrue for a reduction of the 
rates. The matter has been referred to Committee. 


Piymouth,—The opening of the electricity works in 
Plymouth, and the formal installation of the electric light and tram- 
way, have been set down for the 25th inst. 


Rochdale,—The Town Council has decided to borrow 
£30,000 from the Public Works Loan Commissioners for the purpose 
of the electric lighting in the borough. 


St. Pancras.—The Electricity and Pablic Lightin 
Committee informed the Vestry on Wednesday of having ac 
numerous fresh applications for current. Dr. Walter Smith, chair- 
man of the committee, explained that the requirements of the new 
customers were equivalent to 500 amperes, thus showing that the 
undertaking was progressing rapidly. Oa the recommendation of the 
committee, the Vestry resolved to apply to the Board of Trade for a 
license under Section 3 of the Electric Lighting Act, 1882, to supply 
electricity in Brecknock and York Roads in accordance with the con- 
sent given by the Islington Vestry, and to convene a special meeting 
of the Vestry to pass the necessary resolution in regard to the matter. 
The Vestry sanctioned an expenditure of £1,661 on laying new 
mains, accepted the —— of Mr. R. Minchin, one of the elec- 
tricians at the Regent’s station, and granted him a testimonial. 


Sale.—The Town Council has rejected a proposal to lay 
down a municipal installation, and having read Mr. Charles Hopkin- 
son’s report, has resolved to approach the Manchester Corporation 
and the Altrincham Electric Supply Company, with aview to obtain- 


ing a supply of electricity in bulk at 34. per unit. 


Ventnor.—The Works Committee on 4th inst. recom- 
mended that the District Council should accept the tender of the 
electric light company for lighting the whole district, at the annual 
rate of £15 per arc en ee £2 10s. per incandescent lamp, £707 10s. 
altogether. The Council asked for an alternative scheme omitting 
the arc lamps. 


Walthamstow.—The Local Government Board has 
sanctioned the Oouncil’s £5,5C0 loan for the electrical wiring of 
houses in the district. 

Warrington.—The Council is making application to the 
— Board for sanction to a £44,966 loan for electric 

Welsh Quarry Districts —At Festiniog (the capital of 
the Welsh quarry trade) the District Council have decided to apply to 
the Board of Trade next session for a provisional order to light the 
district with electricity. Some of the works in the district already 
make use of the light. 

West Glamorgan.—Arrangements are understood to be 
in progress for lighting Olydacb, a populous district in West 
Glamorgan, by city. 

Whitby.—The Council has adopted an electric lighting 
scheme drawn up by Messrs. Preece and Cardew, the total expendi- 
pe: £18, This scheme was adopted in preference to a 

one. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Blackpool.—Last week the Council adopted the recom- 
mendation of the Electric Lighting and Tramways Committee that 
the tender of the Barrow Hematite Steel Company, Limited, for the 
supply of steel rails and fishplates required in the construction of 
the tramways through Claremont Park be accepted ; also the tender 
of the British Thomson-Houston Company, Limited, for the electrical 
equipment (except the sand blowing) of the 10 new tramcars now in 
course of construction. Alderman Brodie, in moving resolutions to 
this effect last week, referred to the delay in certain work, and 
apologised for the unfinished state of the trolley heads. It was the 
difficulty experienced in obtaining materials that caused the delay in 
the progress of the tramways. They had commenced the overhead 
system six months before they should have done, but it had been 
beneficial to the town. It was very gratifying to find that their 
takings were £4,000 more than they were in the corresponding period 
of last year. There was every reason to believe that if they had 
double lines they would do a great deal more on the front. They 
were told that they did not want any more power, though they were 
now driving 30 cars by the overhead system against 18 by the 
conduit system. They instructed Mr. Quin to get out a scheme for 
going round Marton. They should want more power then, but it 
would bs well worth the money. It would be advisable to take into 
consideration the question of 1d. stages for next year. The Clare- 
mont Park tramways will cost about £18,000. 


Boston.—The British Electric Traction Company has 
written to the Council with reference to the establishment of a ser- 
vica of electric tramways from the Sleaford Road to the Wainfleet 
Road, or to the Dock, and the letter has been referred to the Paving 
and Lighting Committee for consideration. 


Burnley.—The Tramways Committee has recommended 
the Town Council to seek inthe next session of Parliament the 
requisite powers to convert the existing tramway within the borough, 
after its acquisition by them next year, into a double line, as far as 
—s and to include powers to construct tramways in the 

urnley Wood district, Manchester Road district, and Accrington 
Road (with a view to an extension to Lowerhouse). 


Dalmuir.—The Glasgow Corporation is considering the 
advisability of extending the tramway to Dalmuir. 


Darwen.—The Tramways Committee has decided to 
order 10 cars, five from each of two firms. The cars will in many 
respects be similar to the Blackburn cars, and will be ran under the 
management of the Blackburn Commit'ee. The Committee thought 
that formed a fair basis, which would endure until the cars were 
electrically equipped, and after that they would have to make a per- 
manent arrangement. It was estimated that the completion of the 
line would take place in about 12 months. 


Failsworth—The Manchester Co tion has advised 
the District Council that the latter would shortly have to give 
notice to the Manchester Oarriage and Tramways Oompany for the 
purchase of the lines within the district. The chairman said it was 
for that Council to give notice, and carry out the transacticn; but 
the Manchester Corporation would be the real purchasers, as they 
had an agreement to work the trams after the conclusion of the 
transaction. A special meeting will be held to consider the matter, 
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Grimsby.—The Town Council has decided to adopt an 
agreement with the Great Grimsby Streets Tramways Company, 
whereby the present lease to the company has been extended for 21 
years. The agreement contained conditions re extexsions of the 
line, and supplying of electrical power by the Corporation to the 
company. 

Hungary.—The Raab-Oudenburg-Ebenfurth Railway 
authorities are about to carry out some trials of accumulator traction 
on their line between Kleinzell and Esterhaza. 


Isle of Man.—The Tramways Company is still going 
ahead; aturbine is to be put down at Laxey to supply power to the 
line during the winter season, and also to assist in the summer. It is 
anticipated that-a great economy will be effected in this way. A 
deputation from Belfast Corporation visited the island last and 
inspected the whole of the tramways. > 


Limerick.—The city engineer has presented a report to 
the Corporation on the proposed electric tramway scheme, in which 
he points out that the promoters have made no offer of wayleave, 
whereas in Belfast the company pays £4.000 a year, and in Dablin 
£500 per mile, or a minimum of £10,000 per annum ; in Cork, how- 
ever, no charge is made. The engineer enumerates various con- 
ditions, which should, in his opinion, be imposed on the company, one 
of which—that the latter, if called upon by the Council, must intro- 
duce any new system of electric traction instead of the then existing 
system—appears to us to be unnecessary and unreasonable. 


Liverpool.—At last week’s City Council meeting the 
Electric Power and Lighting Committee recommended the Council 
to enter into a contract with Messrs. Willans & Robinson for the 
supply for the Lister Drive and Cobbs Quarry Stations of four 3-V 
triple expansion engines, each coupled to a multipolar dynamo of 
Siemens’ make, for the sum of £6,939 each set, and three 3-H.P. com- 
pound engines, each coupled to a two-pole dynamo, for the sum of 
£1,877 each. Mr. Rutherford wished to know what sort of engines 
they were to be, and what their horse-power was to be. Mr. Petrie, 
as.ex-chairman of the committee, said that some two years ago the 
subject of these engines was fully discussed in the Council, and a 
certain type of engine was adopted for certain valid reasons. These 
were the engines which it was now proposed to buy, as .being those 
which, in the opinion of experts, were the best suited to these 
stations. [It was here discovered that a quorum was not present, 
and therefore the matter could not be decided.) Mr. Petrie said 
that unless this contract were soon entered into, the whole of the 
electric tramway system would be delayed unduly, and he hoped that 
a — meeting would be held as soon as possible to deal with the 
subject. 

Some opposition has been raised by commercial interests to the 
introduction of electric traction into certain streets, where it is 
feared the heavy traffic of the port would be hampered by the 
tramcars. The matter will be considered at a special meeting to be 
held on October 11th. 


Newcastle-on-Tyne,—At last week’s City Council meeting 
Mr. Cail presented the report of the New Tramways Committee. The 
report stated that on February 21st the Council adopted the overhead 
trolley system of electric traction on the tramways with the proviso 
that the system be not constructed in the streets in the centre of the 
city until the Council had considered and decided whether in those 
streets some system of electric traction other than overhead traction 
was practicable, and could be worked in conjunction with the over- 
head system in the other streets upon the tramway routes. The New 
Tramways Committee was requested to get the opinion of experts on 
the point, Prof. Kennedy had given his opinion that as a matter of 
mere practicability, the Committee’s question must ba answered in 
the affirmative. There were systems, he said, not requiring overhead 
wires, which could be worked in conjunction with an overhead system, 
but whether it was desirable for the Committee to adopt a combined 
system of this kind was a matter which the Committee must decide 
for themselves. There were several cities in which an overhead 
system and a conduit system were running together and in connec- 
tion. In cost of construction they certainly would be more than an 
ordinary overhead line, but he was sure there would be no special 
difficulty in working from one system to the other. Mr. Chas, 
Hopkinson, in his report to the Committee, advised the Committee 
not to combine the overhead trolley and conduit systems. He advised 
that the trolley system be installed throughout, but that in the central 
part of the town, where overhead wires were objected to, it be 
regarded as temporarily installed, pending proof from prolonged use 
elsewhere of one or other of the surface contact systems. The Oom- 
mittee, after having given careful consideration to the subject, recom- 
mended the Council to adopt the trolley system for the entire 
tramways in the city, as recommended by Mr. Charles Hopkinson, on 
the distinct understanding that the trolley system in the central part 
of the city is to be recognised as only a temporary arrangement in 
order that the views of those who object to the overhead syatem may 
be met when this can be satisfactorily accomplished. It was decided 


to have a special Council meeting on 13th inst., when the report will 


be considered. 

Oldham.—The Town Council last week discussed the 
minutes of the Surveyors’ and Tramways Committee, which con- 
tained the following:—“ Resolved, that the motive power to be 
employed in Oldham be electricity, and that the system be the over- 
head trolley system.”—Alderman Eckersley, in his capacity as chair- 
man of the committee, gave a lucid and exhaustive explanation of 
the proposed scheme, and made it clear that, as against the alternative 
plan of the conduit system, the overhead or trolley system of traction 
was the best for a borough like Oldham. It commended itself on 
account of its cheapness in constraction and maintenance, its sim- 


the rapidity with which the 
ines could be constructed, and the comparatively small interference 
with the surface of the streets and the traffic. The op ite condi- 
tions would, he said, attend the conduit system, in ition to the 
enormous expenses of construction which it would entail. The 
borough would scarcely be justified in spending a million of moncy 
when a quarter of the sum would suffice to provide a system of 
traction which, in the fature, would not require as much in main- 
— as its rival. The minutes were ultimately adopted unani- 
mously. 

St. Helens.—The Council is applying for a provisional 
order authorising extensions of the tramways along certain 
thoroughfares, 


Sheffield.—The Tramways Committee intend to obtain 
powers for doubling all single lines at any suitable time, to carry goods 
re merchandise on the tramways, and to construct 11 new sections 
of tramway. 


South Australia,—The Adelaide correspondent of the 
British Australasian says that it is reported that an English 
syndicate is willing to find the necessary capital to convert the prin- 
cipal tramlines into an electrical system. The proposal is to amal- 
gamate the companies and form one large company, and to subscribe 
the additional capital required. 


Stirling.—The British Electric Traction Company 
applied to the Central District Committee last week for approval of a 
scheme fora tramway or light railway from Stirling along the Hillfoot 
district, on the overhead trolley system. The Committee unanimously 
agreed to give a general approval to the scheme. 


Stockport.—The Council has given notice to the Man- 
chester Tramways and Carriage Company requiring them to sell to 
the Council so much of their undertaking as is within the borough of 
Stockport. The Council has adopted a report of the Tramways Oom- 
mittee ordering a survey of certain routes with a view to the intro- 
duction into the borough of an electric tramways service, and 
eae sub-committees to confer with the Iccal authorities of 

eddish, Cheadle, Bredbury, and Bramhall, whose districts adjoin 
the borough. There was a general expression of opinion that this 
Committee should prosecute its special work with all vigour. 


Swansea.—The relaying of the tramlines is now con- 
pleted, the poles are in position, and the power station is said to be 
nearly ready. The cars will complete the system. 


Wakefield.—The Corporation is being besieged by 
applicants for permission to promote a light railway or tramway in 
and about the town, three communications having been received 
recently. 


West Riding.—The District Councils of Queensbury, 
Sowerby Bridge and Elland, have been in negotiation with the 
Halifax Tramways Committee with regard to pro extensions of 
the Halifax tramways to their respective areas. Queensbury has also 
conferred with Bradford as to the junction of the Halifax and Brad- 
ford tramways, and Elland is inquiring of the Huddersfield Corpora- 
tion as to an extension to Elland. Yeadon has invited Rawdon and 
Horsforth to consider proposals made by the Leeds Parliamentary 
Committee with regard to the proposed extension from Kirkstall to 
Yeadon, 


Worcester.—Messrs. Kincaid, Waller & Manville have 
advised the Oouncil to take over the tramways and work them 
municipally as electrical lines. Their report also referred to the 
scheme of the Tramways Company, and the light railway extensions, 
which the company proposes, are said to be really extensions to the 
existing tramways: Tne negotiations between the company and the 
committees were referred to last week. The Oouncil has referred 
that matter and the report of Messrs. Kincaid to the Joint Street and 
Electricity Committees for reconsideration. The report says that if 
the Corporation gave their assent to the light railways scheme, they 
should be prepared to assent to the TramwaysCompany having a new 
tenure in some form of the existing lines. If, on the other hand, the 
Corporation desired to avail themselves of the powers of purchase in 
respect of the tramways, there was no question but that the appli- 
cation of the Tramways Company for extensions should be vigorously 
opposed. They estimated the cost of acquiring and reconstructing 
the existing tramways, and of making the extensions, equipping the 
lines with rolling stock, and incidental expenses, at £72,180, without 
providing for generating plant, or feeders, leaving that important 
point to be considered in conjunction with the electric light uader- 
taking. They estimated the receipts per car mile at 94., as com- 
pared with $34. given in the company’s balance-sheet for 1898. Thus 
the total receipts on an estimate of 500,000 car miles would be 
£18,750, to which must be added £500 per annum for advertisements. 
They put the working expenses at 64. per car mile, £12,500 ; interest 
on £73,000 at 3 per cent., £2,190; redemption of loan, £1,776; total, 
£16,336. The estimated net profits would, therefore, amount to 
£2,884 per annum. 


Rennes Telegrams.—Reuter’s agent says that as many 
as eight or nine million words were despatched over the telegrap® 
wires from Rennes in the course of the Dreyfus trial, and on Satur- 
day last the telegraph receipts amounted to 450,000f. (£19,000). 


The number of direct telegrams sent announcing the sentence and 


verdict was about 3,000. 
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THE LIGHTING OF LYNN. 


A MERE glance at an ordinary railway map of Norfolk brings 
home to the mind of the electrical engineer who is acquainted 
with the course of electric lighting progress in this country 


what a small 
amount of euch 
work has, so far, 
been accomplished 
within the county. 
We think of the 
attempts made by 
a company to light 
Thetford, attempts 
which were not re- 
warded with suffi- 
cient business to 
alow the continu- 
arce of the works, 
wiich consequently 
came under the 
hammer a few years 
ago. think 
of Cromer, the 
fashionable and 
quiet watering place 


on the north-east, where, although the electrical engineer 
has done his best during recent years to bring a scheme 


Hunstanton, Dereham, and a host of other towns,”where 


the electrical engineer has yet to find his way, and this he 


Gas Propvucers. 


will probably do within the next few years. 
The municipal plant at Great Yarmouth, with its electric 
tram scheme now working out, and the electricity supply 


system of the Nor- 
wich Company, are 
satisfactory under- 
takings. But be- 
yond these, there is 
practically nothing 
to speak of, for the 
county consists of 
some scores of small 
villages or towns, 
the largest of 
which can boast of 
only 3,000 to 5,000 
population—a 
population which 
varies, we should 
think, very little 
indeed in the 
course of the year, 
save in the case 
of the more 


prominent holiday resorts on the coast. 
Electrical engineers are so fully occupied with large light- 


to a head, nothing has been actually done. There are ing, traction, and power schemes just now, that it may be 


Gas Propucer Houser, Hotper, Erc. 
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thought to be hardly worth the candle at the present moment 
to consider the numerous small districts throughout the 
country. When the needs of larger towns have been attended 
to, however, the question of electric lighting must be eventu- 


ally raised, unless 
gas or oil is for 
ever to hold sway. 
There is, of course, 
the very important 
question arising as 
to whether it would 
pay at all to intro- 
duce electric light- 
ing by a_ public 
installation into 
these small scat- 
tered, and by no 
means wealthy, dis- 
tricts until the 
costs can be re- 
duced to a lower 
figure than at pre- 
sent. We imagine 
that the most 
likely way in which 
it may be arranged 
will be for the 
Yarmouth, Norwich 
and Lynn, and any 
other of the larger 
works to distribute 
current for meet- 
ing the needs of 
the adjacent smaller 
laces, unless small 
isolated gas-driven 


plants can be put down. 


In the preceding remarks we have not made particular 
reference to the town of Lynn, or King’s Lynn, the popula- 
tion of which is somewhere between 18,000 and 20,000; this 


Town SUBSTATION. 


fact bringing it outside the category mentioned. There 
seems to be a good future in store for electric lighting here, 

We need hardly refer to the history of the negotiations 
leading up to the adoption of a municipal electrical scheme, 


The opposition of 
gas interests is « 
foregone conclusion 
nowadays, _inevit- 
able as electriz 
lighting is, but et 
Lynn in the matter 
of street lighting 
there is to be 4 
clean sweep made, 
electricity being 
adopted through. 
out, although in- 
candescent gas, 
which is proving 
£0 powerful an 
opponent — perhaps 
only temporarily— 
for street lighting 
in Bolton, Liver- 
pool, and other 
towns on account 
of cost, has been on 
its trial here for 
some time. In 
some streets the 
mantles are still 
employed pending 
the completion of 
the erection of the 
electric light stan- 
dards. It is little 


consolation to gas interests at Lynn to know that the plant is 


AUXILIARY Gas - 


gas-driven, for while the town supply of gas is drawn upon, 
this is done only to a very limit 


extent, as the gas-pro- 
ducing plant installed in accordance with a scheme of Prof. 
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H. Robinson is primarily responsible for the supply. The 
gas street lamps are teing shut off in batches at 
certain prearranged p2riod:, and when the electric light- 


ing scheme is 
completed, there 
will ba electric arc 
and incandescents 
for public lighting 
to: the number of 
about 400. 

The subject of 
gas-driven installa- 
tions is an interest- 
ing one. The vicis- 
situdes * ‘through 
which some public 
works have passed, 
leading to the 
abandonment of the 
Coatbridge and 
Morecambe plants, 
and: the adoption 
of steam driving 
for extensions at 
Belfast, formed im- 
portant chapters in 
the history of this 
particular class of 
installation, chap- 
ters in which 
much has _ been 
already written, that 
we need not enlarge 
further. The suc- 


cesses of the Midland Railway plant at Leicester must not 
be forgotten, and more particularly we must not overlook 
the works of the Leyton Town Council, where Dowson gas 
plant has been used for the past two or three years in ac- 


cordance with the scheme 
Robinson. 


THE Batt Room 


INTERIOR OF STATION, sHOwING GAs ENGINE. 


drawn up by Prof. Ilenry 
The generating costs at Leyton have, we 
understand, worked out at a very low figure. 


The King’s Lynn 
electricity scheme 
also has been de- 
signed by Prof. H. 
Robinson, although 
the equipment dif- 
fers somewhat, the 
experience of Ley- 
ton working having 
been taken advan- 
tage of. We may 
therefore hope that 
= results = the 

yon supply may 
be equally, if not 
more, successful. 

The Lynn con- 
tracts were placed 
just about twelve 
months ago, and 
things would have 
been ready earlier 
but for the effects 
of the engineering 
strike. The total 
amount of loan 
raised for the works 
is about £30,000. 
The area supplied 


_ is a compact one, 


and the small con- 


sumer predominates. Consumers are charged 544. per unit, 
with a discount beyond certain consumptions. ‘[he Corpo- 
ration has its own house wiring department, and it is, 
perhaps, needless to remark that this arrangement is not 
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altogether palatable to the many ironmongers who have 
suddenly been metamorphosed into “ electrical engineers.” At 
present there are 150 consumers connected, with 4,000 8-c.P. 
lamps. Gas engines are very largely used for mill work, 
so that there is rocm for a good business in the supply of 
current for motor driving if that branch is energetically 
pushed. The Council is its own best customer, for the 


SuspenpED LAmp. 


Town Hall departments have 350 lights and the theatre 
another 350, all of 8 cr. 

Oa the occasion of our visit to Lynn, we inspected the 
wiring and fitting work which had been carried ont by 
Messrs. Spagnoletti & Crookes at the Town Hall buildings. 
The various departments are now furnished with very artistic 
fittings for electric lighting. The Court of Sessions has 
several wrought-iron electroliers of an exceedingly pleasing 
design, with nine 16’s. In the ballroom a number of very 


descents, and the four others have sixteen 5’s. The wal! 
fittings bring up the number of electric candles in this room 
to 140. Messrs. Spagnoletti & Crookes were also the con- 
tractors for the wiring of the various other departments 
here, as well as the theatre already mentioned. 


BRACKET. 


The site of the electricity works is on the ground of the 
Old Water Works, where there is a convenient siding to 
the G.E.R. The buildings are engine and dynamo house, 
with battery room and offices, and the producer house 
which is situated a few yards away. Anvidea of the general 
arrangement of the gas- producer house, gas-holder, 
scrubbers, &c., can be obtained from one of the exterior 
photographs accompanying this article. 


INTERIOR OF STATION SHOWING DYNAMOS AND SWITCHBOARD, 


valuable old spider fittings have been converted into electro- 
liers. We give an illustration showing this piece of special 
work, The centre fitting has 24 candles with 5  P. incar- 


The system of supply is three-wire continuous current dis- 
tribution at 400 volts pressure, 200 volts on each side of the 
middle wire. Consumers are supplied at 200 volts. 
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The gas-producer house’ contains, as will be seen from the 
picture, plant of the usual type for working with anthracite 
coal, or coke when 2D . All the gas-producing plant 
was au and installed by Messrs. Fielding & Platt, 
Limited. There are four sets of gas generators lined 
with firebrick, set in fireclay and ground cinders. They 
are fitted with steam jet air injectors, fire bars, cleaning 
out doors, and feeding hoppers with cover lids. All of 
the generators are of the same external size, but one 
has a thicker firebrick lining to reduce the area of the 
furnace to three-fourths of that of the other three generators, 
It is, however, £0 constructed that it can be easily re-lined at 
a future time to form a full-sized furnace. Each generator 
(with full-sized farnace) is capable of producing 13,000 cubic 


feet of gas per hour, of a calorific valne of not less than 145 


' B.Th.U. per cubic foot. Each of these producers is for 


driving two of the engines in the station. They all feed, as 
shown, into one common gas-holder, so that the production of 
gas can be regulated in proportion to the requirements of the 
station, This ensures fuel economy. The fuel used is 
anthracite peas, the consumption upon preliminary tests 
being found to work out at under 1 bb. per 1.H.P. per hour, 
The generators are placed 10 feet apart from centre to centre, 
and close to the edge of the feeding platform. An iron hood 
is erected over each producer, with an outlet chimney, and 
the waste gas pipe discharges under the hood. The gas 
passes through aseries of vertical cast-iron pipeserected outside 
the producer house, and is cooled by water trickling down 
the outside of the pipes, with even distribution over the surface, 
After leaving the cooler the gas passes through a cast-iron 
hydraulic box fitted with water supply and overflow pipes ; it 
then passes through two scrubbers, one of which is filled with 
coke and supplied with a water spray and trapped outlet 
drain, and the other is filled with sawdust. The gas: outlet 
from the sawdust scrubber is a with a breeches piece 
and two 6-inch stop valves. In one corner of the producer 
house there is a small vertical boiler for supplying steam 
to three generators when working together. It is for 
delivering 39,000 cubic feet of gas per hour into the gas- 
holders at a pressure of 1} inches of water. When required, 
however, a steam supply will be available from the existing 


waterworks boilers, The main gas-holder, which was let 
down before our photo was taken,and therefore does not appear 
to advantage, is of wrought-iron, 20 feet diameter, with a 


10-foot lift. The inlet and main outlet pipes are 12 inches 
internal diameter, and a 2-inch diameter outlet supplies the 
ignition burners of the engines. In another view we show an 
auxiliary gas-holder, 5 feet diameter (with 5 feet lift), which 
is erected at the extreme end of the gas main, and close to 
the engine side of the electricity works. The mains from 
the scrubbers to the main gas-holder are 12 inches diameter, 
and from there to the auxiliary holder 10 inches diameter. 
The branches to the engines are 5 inches diameter, and to the 
generators 6 inches diameter. 

Coming now to the interior of the electric generating 
station, of which we give views taken from either erd, there 
are in position four sets of Fielding & Platt gas engines and 
General Electric Company’s dynamos, The fifth dynamo is on 
the ground, waiting for its engine. The present night demand 
requires two.of the sets to be running, and a third turning 
round. The engines consist of the latest designed Fielding 
patent gas engines, driven by belt direct from the fly-wheel 
on to the dynamo. Each engine is capable of giving off 
100 B.H.P, as @ maximum, the ordinary constant working 
load being 76 B.H.P. 

The engines are of exceedingly massive design, specially 
designed for electric driving. They are fitted with single 
heavy fly-wheel and ou‘er bearing, the fly-wheel weighing 
8 tons, to ensure absolutely steady running. Each engine is 
fitted with Fielding’s patent self-starter and hand turning 
gear for positioning the engine, enabling one man to start 
either engine with ease. An improved arrangement of 
timing cam has been adopted, enabling the point of igni- 
tion to be adjusted whilst the engine is running. This is of 
great importance where varying loads occur. 

The dynamos supplied by the General Electric Company, 
Limited, of London, are of thecontinuous current shunt-wound 
type, which can be separately excited off 400-volt mains. They 
have self-oiling ring bearings. The driving pulley has been 
proportioned to suit the speed of the engines (150 revolutions 
per minute). Each dynamo has a normal speed full load 
output of 40 KW., ranging fron 88 amperes at 450 volts to 
80 amperes at 500 volts. For battery charging the speed 
may be exceeded by 10 per cent., and the output may then 
increase to 80 amperes at 540 volts. The dynamos will be 
run with separate excitation ordicarily, but upon emergencies 
they will be run self-exciting, a resistance being provided in 
the negative lead to the change-over switch to reduce the 
field circuit pressure by 110 volts. 

The accumulator room is arranged in an exceedingly 
convenient manner. Instead of being arranged in the usual 
way on tiers, the cells are on two floors, the top one being 
open through. There are four rows of cells on each floor. 
There are 225 cells of the well-known Chloride “R” 
type. The boxes are of glass, and each contains eight 
positive plates and nine negative plates of the makers’ 
standard size. The specification required that the 
battery should be capable of discharging at the rate of 40 
amperes for 10 hours or 80 amperes for 4 hours without the 
E.M.F. of any cell falling below 1:85 volts. The cells are 
mounted upon pitch pine bearers, being insulated from same 
with the usual glass insulators, The bearers rest upon cross 
bearers, the latter being insulated from earth by large porce- 
lain insulators. The connections between the regulating 
cells (which are 88 in number) and the switchboard consist 
of copper rod so far as the engine room wall, when they are 
changed to cable by means of a terminal board. ‘Chis 
battery is intended for balancing on the three-wire system, 
and also as a stand-by. 

At the Town Hall there is a transformer sub-statién, 
which we illustrate. Here it will be seen that there are two 
motor transformers (of the Byng-Hawkins type) for balancing 
the load. The armatures are wound on the same drum with 
an 80 segment commutator at eachend. They are wound 
for 50 amperes at 200 volts, or 400 volts across the two 
windings. The normal speed is not less than 1,200 revolu- 
tions per minute. The magnets are excited at 400 volts 
from the outers, The exciting circuit is provided with a 
fuse and switch arranged to discharge the field through a 
non-inductive resistance. The leads connecting to the mains 
have positive main, middle conductor, and negative main 
switches, The sub-station switchboard, which is seen on 
the right in our photograph, has two voltmeters, reading 
up to 250 volts, with fuses in porcelain boxes on the leads 

connecting to the mains, 
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The main switchboard in the generating station is made 
up of slate slabs mounted on vertical iron supports fixed by 
the builder. The rheostat switches are placed on a slate table 
supported on iron brackets in front of the centre of the board. 
The switchboard contract as well as the sub-station equip- 
ment, the main dynamos, the station lighting, &c., was 
carried out by the General Electric Company, Limited, who 
were i during construction by Mr. W. A. Dyer, 
A.M.LE.E. 

In the power station’ there is a 10-ton traveller for the gas 
engine side, and a 3-ton for the dynamo side, as shown in 
our interior view. 

The system of distribution, as already mentioned, is a 
three-wire one, with 200 volts on each side, and the mains 
are fed by two-wire feeders at six different points. The 
balance is obtained by a third or neutral wire feeder from 
the sub-station balancing machine at the Town Hall, and 
two distributing mains, which are run directly into the gene- 
rating station. 

The cables supplied up to the present are as follows :— 


15 eq. in. Concentric unarmoured feeder yards. 


‘1 eq. Concentric unarmoured feeder 


‘1 sq. in. 
039 in. concentric unarmoured main... 1,506 
‘l 8q. In, 
15 in. Concentric armoured feeder ... ooo 
‘lsq.in. | Concentric armoured feeder ... 
15 eq. in. Single (neutral wire) armoured feeder 140 
concentric armoured main, A 
eee eee ove eee see 
‘=~ | Triple concentric armoured. main, B 

The cables leaving the generating station are two ‘15 
equare inch, and one ‘1 square inch unarmoured feeders, 
and one unarmoured main in a line of six-way Doulton casing, 
and also a triple concentric main A size, which serves a new 
district near the dock, and enters the station in the opposite 
direction from the other cables. The conduit line runs out 
into the main road where the ‘1 square inch feeder divides 
into two cables, one running as an armoured cable to a point 
in the Gaywood Road, and the other continuing in the 
conduit line to a feeding box opposite the railway station. 
The cables are in all cases carried across the roads in cast- 
iron pipes, two 4-inch pipes being provided on all conduit 
lines to allow of extension, and each armoured cable being 
drawn into a 3-inch cast-iron pipe. The six-way conduits are 
laid from the generating station to the junction of Black- 
friars Road and Norfolk Street, where they are continued in 
a four-way conduit, one line carrying a *15 square inch feeder 
and main being laid down Norfolk Street to the junction of 
Broad Street and Chapel Street, where the conduits stop, and 
the feeder divides into two armoured feeders, one branch 
running to the post office and the other to St. Nicholas 
Church at corner of Chapel Street. The other four-way con- 
duits are laid down Blackfriars Street past the railway 
station, where the *1 equare inch feeder is connected into the 
network, and the conduits are then continued with three- 
ways, carrying the other ‘15 square inch feeder and a distri- 
buting main. These run to the junction of London Road, 
where the conduits stop, and this feeder divides into two 
armoured cables, one serving the London Road, the 
other running to the end of High Street in the St. Jamens’s 
Road. The armoured cables are everywhere covered by a 
creosoted board laid over them to serve as a protection, and 
as an indication of their existence in the case of further 
excavation in the streets, 

The cables themselves are composed of plain copper con- 
ductors, insulated with impregnated fibrous material and lead 
cased. The unarmoured cables are further protected by a 
short layer of tarred yarn and thoroughly compounded, and 
the rr ones by two layers of steel hooping and tarred 

as usual. 

The insulation resistance measured when laid before ser- 
vice connections were made was 2,000 megs. per mile 
between either conductor and the other two connected to 
earth. 

The method of making services and the various joint and 
fuse boxes are all of Prof. Robinson’s design, and we hope 
to give drawings of some of these in our next issue. 
In order to simplify the making of services on both sides 


of the system, the polarity of the outermost conductor of the 
mains is reversed at intervals by means of special boxes, and 
as the neutral wire is the middle wire the cable connections 
need only be made on to the outer and neutral, thus obviat- 
ing the necessity of cutting down to the innermost con- 
ductor, and enabling connections to be put on with only one 
side of the system cut off at the street disconnecting 
boxes. The middle or neutral is earthed at the generat- 


station. 
nthe public lamps and private services are connected to the 
mains by means of I.R. braided wire run in wrought-iron 
tubes, and connected by fuses to the terminals in the service 
boxes. 

The incandescent lamps for street lighting are placed in 
specially-designed ornamental lanterns on posts in streets 
where the paving or roads are sufficiently wide, and su 
ported on wall brackets or on suspension wires where the 
streets or footways are too narrow to allow of posts being 
used. For the lighting of “The Walks” a special double 
arm standard is used, as will be seen from one of our 
sketches ; while for cross corners here some of the standards 
have four arms. The lamps are run off the distributing mains 
in parallel, and 200-volt lamps are used throughout. In the 
more important thoroughfares and corners arc lamp; are to 
be placed, and these are either open arcs ran four in series on 
the 200-volt: mains, or enclosed arcs run two in series on the 
same voltage. Hight of the lamps are of Siemens’s “ Band ” 
(5-ampere) type, and eight (7-ampere enclosed) are by the 
Davy Smee . The arc lamp standards also carry two 
16-C.P. incandescents, The lamps are controlled from the 
base of the lamp-posts. The arrangement is such that the 
lamp-lighter’s occupation is not gone. 

In High Street, which is a narrow and busy street, the 
lighting is to ba effected by means of lamps suspended on 
ornamental wrought-iron arches carried on the walls of the 
buildings on opposite sides of the street. _ 

The whole of the work connected with the mains and 
conduits and street lighting is being carried out by Messrs. 
Siemens Brothers & Oo., with the exception of the lamp- 
posts, brackets and arches, which have been purchased direct 
from the founders (Messrs. Law, of Glasgow). The street 
lighting extensions which have been arranged for since the 
jo ae contracts were placed, are also being carried out 
by Messrs. Siemens. 

The following is a list of the contractors :— 


Buildings... Messrs. Merredew & Wort, Stevenage. 
Gas producing plant and gas Messrs. Fielding & Platt, Limited, 
engines. Gloucester. 
Dynamos, switchboards(main General Electric Company, Limited. 
and sub-station), 
Accumulators eee ~Ohloride Electrical Storage Syndicate. 
Public lamps, lanterns and Messr. Siemens Bros. & Oo. 
main work. 
Lamp-posts, brackets and Messrs. J. & A. Law, Glargow. 
arches for public lighting. 
eters... cee .. Long-Schattner. 
Arc Lamps ... . Messrs. Siemens and the Davy 


Company. 
Stoneware conduits... ©... Messrs. Doulton & Co. 

It would not be fitting for us to bring this article to a 
close without acknowledging our indebtedness to the con- 
sulting engineer, Prof. Henry Robinson, and to some of the 
contractors who have taken in the Lynn installation. 
To Mr. Leigh Robinson, son of the consultant, who has been 
on the spot for the past 11 or 12 months controlling the 
carrying out of the work, we especially owe a debt of grati- 
tude for placing at our disposal certain material for the com- 
pilation of our description, and also for the kindly and 
courteous way in which he placed himself at the service of 
oor representative on the occasion of a recent visit. 

The resident electrical engineer, appointed about five 
months ago, is Mr. J. Pilling, and Mr. Williams has been 
appointed assistant. 


Change of Name.—We note that our esteemed con- 
temporary, the Railway World, has changed its name to the 
Tramway and Railway World. This is not to denote any 
alteration in the policy of conducting the paper, as our con- 
temporary has always been, what we regard over here, more 
of a tramway j than anything else. ' 
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TELEGRAPH (AND TELEPHONE NOTES. 


Bedford.—The Town Council has unanimously empowered 
its Telephone Committee to apply to the Postmaster-General for a 
municipal telephone license under the powers conferred by the new 


Act. 
Telegraphic Interruptions and Repairs:— 
OaBLEs. Down. 
Amazon Oompany’s cable— 

Cable beyond Gurupa... April 4th, 1898... eee 
Latakia-Cyprus June 20th, 1899 ... dan 
Accra-Grand Bassam... ... August 1st, 1899 ... Sept. 8th, 1899 
Corea-Ja ... August 7th, 1899 ... 
Cheik Saiid-Perim ... .. Bept. 3rd, 1899... 
Jamaica-Colon June 30th, 1899 ... 
Jamaica-Porto Rico (Ponce) August 14th, 1899... Sept. 13th, 1899 

Communication between 
Salonika and Monastir eee March 23rd, 1899... < eee 


Communication between 
Bolama-Bissao_.... July 28th, 1899 ... 
Lines from Haiti to Gonaives, 
Gros Morne, Port de Paix 
Plaisance, and Cape Haitien, 
Port au Prince to Miriba- 
laisand Jacmel .., ... August 18th, 1899... as 
Moulmein-Bangkok ... Sept. 8th, 1899 ... Sept. 8th, 1899 
Saigon-Bangkok Sapt. 12th, 1899 ... 


The Telegraphic Wire Export Trade.—The past month 
proved to be a relatively quiet one as regards the export trade of this 
country in telegraphic wire and apparatus connected therewith. 
The returns just issued for August show that the value of the ship- 
ments only amounted to £87,517 as compared with £97,635 in the 

receding month, and no less than £265,501 in August, 1898. Earlier 
in the year, 1899 gave promise of seeing record figures set down, but 
the quietness of the past few months has put the total behind that 
of last year, the value of the exports during the eight months ending 
with August last having reached a total of only £686,825, which 
compares with £811,997 in the corresponding period of last year, and 
with £700,748 in the first eight months of 1897. 


Wireless Telegraphy.—According to the Review of the 
River Plate a representative of the Wireless Telegraph and Signal 
Company, of London, has been establishing the Marconi patent in 
River Plate and other South American countries. A set of apparatus 
has been at work in Buenos Ayres recently. 


CONTRACTS OPEN AND CLOSED. 


Barking Town,—October 24th. The District Council 
wants tenders for boilers, pipe work, two 100-xw. steam dynamos, 
switchboard, motor and trailer cars, trucks and electrical equipment, 
overhead equipment, underground feeders, conduits, road work, &c., 
for the Barking and Beckton light railways. See “Official Notices” 
September Ist. 


Barnsley.—September 16th. Tenders are wanted for 
electric light wiring and fittings at the Harvey Institute, Eldon 
Street, for about 700 lights. See “ Official Notices ” August 18th. 


Belfast.—September 31st. The Electric Committee 
wants tenders for c.i. floor plates and w.i. rails for the electric 
light department. Specifications from the city electrical engineer 
on payment of one guineas, returnable as usual. 


Birkenhead.—September 29th. The Corporation wants 
tenders for boosters, switchboard, accumulators, cables, and laying 
same. See “ Official Notices” this week. , 


Blackburn.—September 20th. The Corporation wants 
tenders for 40 electric cars and two 256-xw. steam dynamos. See 
“ Official Notices ” September 8th. 


Cardiff.—September 27th. The Corporation wants tenders 
for cast-iron arc lamp-poste. See “ Official Notices” this week. 


Carlisle.—September 18th. The Corporation wants 
tenders for extension of switchboard for dynamos 5 and 6, and for 
traction work. See “ Official Notices” September 1st. 


Darwen.—September 25th. The Corporation wants 
tenders for a high — vertical engine and dynamo (300 to 350 kw.) ; 
also switch work. “ Official Notices ” September 8th. 


Germany.—September 20th. Tenders are being invited 
until September 20th by the Cotton Wool Exchange authorities in 
Bremen for a complete installation of electric lighting in the new 
Exchange. Tenders are to be sent to Das Banbureau fiir die Bremer 
a la Dechanatstrasse, Bremen, whence particulars may 

obtained. 


Germany.—Ociober 16th. Tenders are being invited by 
the municipal og and tramway authorities cf Kénigsberg, 
Prussia, until October 16th, for the supply of six boilers required 


connection with the extension of the electric power station, to supply 
steam to new engines aggregatiog 1,800 pup. Tenders to be sent to 
Die Direction der Stadt, Belenchtungswerke und der Electr. Stras- 
senbahnen Kaiserstrasse 41, Kénigsberg, Prussia, whence particulars 
may be obtained for 1s. 


Glasgow,—October 10th. In connection with the tram- 
way scheme the Corporation wants tenders for switchboards, fuel 
economisers, two 50 and one 30-ton electric travellers, power station 
steel work, and cables. See “‘ Official Notices” September 8th. 


Heckmondwike.— September 20th. The District 
Council wants tenders for the supply of water-tube boilers, econo- 
miser, pipe work, steam dynamos and motor boosters, accumulators, 
switchboard work, travelling crane, mains, arc lamps and poste, and 
station lighting. See “ Official Notices” August 25th. 

Haddersfield.—October 2nd. The Corporation wants 
tenders for five Lancashire boilers. See “Official Notices.” 


Ilfracombe.—September 25th. The District Council 
wants tenders for boiler plant, engine plant, dynamos, condensers, 
switchboard, mains, lamp-posts, accumulators, meters, crane, 
buildings, &c. See “Official Notices”, August 18th. 


Luton.—September 22a0d. The Council wants tenders 
for boilers, superheaters, engines, dynamos, switchboard, steam and 
other piping, batteries, street conduits, boxes, feeders, arc lamps and 
posts, and various other plant and machinery for the electric lighting 
installation. See “ Official Notices” August 25th. 


Middleton.—Szptember 20th. The Corporation wants 
tenders for Lancashire boilers, superheaters, economisers, steam 
pumps, condensars, steam dynamos, Sones and boosters, switch- 
board, accumulators, cables, crane, &c., for electricity works. See 
Official Notices ” September 1st. 


Oldham,.—The Electric Light Committee invites tenders 
for rolled steel girders, concreting, and other works required in the 
foundations for “ Klein’s Tower Water Cooler” at the electric light 
station, Gas Street, Oldham. 


Rotherham.—Osctober 9th. The Corporation wants 
tenders for Lancashire boilers, engiaes, dynamos, piping, condenser, 
economiser, battery, switchboard and boosters, feeders, mains, road 
work, &c., for electric lighting. For particulars see ‘ Official 
Notices” September 8th. 


Runcorn.—September 27th. The Urban Council is 
inviting offers for the electric lighting of the district, to be sent to 
the chairman of the Highways Committee. 


Russia.—The municipal authorities of Perm are at present 
inviting tenders for the concession for the establishment and ex- 
ploitation of a central electric lighting station in the town. 


Salford.—September 28th. The Corporation wants 
— for 16 Lancashire boilers and superheaters. See “ Official 
otices.” 


Sculcoates Union.—September 21st. The Guardians 
want tenders for the installation of electric lighting and telephones 
at the Workhouse. See “ Official Notices.” 


South Wales.—September 28th. The proprietors of 
Margam Copper Works, Port Talbot, wants tenders for the electric 
lighting (arc and incandescent) of their works. See “ Official 
Notices ” September 8th. 


Sunderland.—The Corporation wants tenders for four 
270-xw. three-crank direct current steam dynamos, and two surface 
condensers and cooling tower. See “Official Notices” August 18th. 


Sydney (N.S.W.).— November 3rd. The Municipal 
Council of Sydney is inviting tenders for the construction and erec- 
tien of. © tor tons of per day 
(24 hours). 

Warrington.—September 30th. The Committee of 
Visitors of the Winwick Asylum, near Warrington, invite tenders for 
Contract No. 1.—Generating plant, including three sets of condensing 
engines or turbines, with directly coupled dynamos, each of 100 kw. 
output at 220 volts, booster set, motors, surface condensers, cooling 
tower, steam and exhaust pipes, &c. Oontract No. 2.—Switchboard. 
The drawings can be inspected and specifications obtained of J. P. 
Muspratt, Clerk to the Committee of Visitors, County Offices, Preston, 
on payment of £2 2s for each specification, returnable. A separate 
tender must be sent in for the work included in each specification. 
See “ Official Notices ” September 8th. 


CLOSED. 


Bexhill.—The Council has approved the acceptance of 
the tender of £3,600 by Mr. Minter, for the erection of electricity 
works buildings. 

Colwyn Bay.—At a special meeting of the Council held 
last week the tenders of Mr. Bertram Thomas, of Manchester, for 
carrying out the electric lighting of the town to the specification of 
Messrs. Lacey, Clirehugh & Sillar were accepted. 


Glasgow.—An exchange says. that the following tenders 
have been accepted in connection with the equipment of the electric 
tramway power station for the Corporation: Mirrlees, Watson, and 


Yaryan Company, Glasgow, surface condensers and air pumps, 
£15,000; Mavor & Coulson, Glasgow, centrifugal circulating pumps ; 
G. and J. Weir, Glasgow, boiler feed pumps. 
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Grimsby.—The Town Council has confirmed the acceptance 
of the following tenders for electric lighting plant and machinery :— 


Boiters.—Messrs. A. Anderton & Sons, Accrington ve 
Enoines, Dynamos, &c.—Messrs. Mather & Platt, Limited, Salford 
Iron Works, Manchester (this to in- 
clude series windings) .. 12,510 
Barrery.—The Tudor Accumulator Company, Limited, London 850 
‘or maintenance .. ee 54 
SwircHBoAkD.—Messrs. James White, Limited, Glasgow .. os ae 
Marns.—The British Insulated Wire Company, Prescot .. «+ 14,967 


Total .. ee £31,606 


There was some discussion as to the reason of the original estimate 
being exceeded, but after explanations as toadditional machinery and 
buildings the minutes were adopted. 

Halifax.—The Council has confirmed the acceptance of 
the following tender :—Messrs. Belliss and the Electric Construction 
Company, Limited, for the supply of three 1,200-H.r, engines and 
750-Kw. generators for £7,419 each. 

Leeds.—The City Council has omnet the tender of 
Mr. E. CO. Wallis for an electric light in tion (£462) for the 
wholesale meat market. 

Leeds——The Tramways Committee has accepted the 
tender of Mr. T. Harding OChurton for the electric lighting of the 
car sheds, for the sum of £1,170. 

Wigan.—The Council has accepted the tender of Mr. W. 
Winnard, of Wigan, for the erection of electricity works buildings 
at £15,789. The highest tender was £16,289. 


THE LONDON COUNTY COUNCIL AND 
ELECTRICITY. 


Tue Highways Committee of the London County Oouncil has just 
issued a very lengthy report of its proceedings for the year ended 
March 81st, 1899. Oa the question of tramways, it says that by the 
London United Tramways Bill it was proposed, among other things, 
to repeal Sections 17 to 28 of the London United Tramways Order, 
1895, relative to the use of mechanical power, and it was also proposed 
to authorise the use of electrical traction upon the whole of the com- 
pany’s system, which extends not only within but outside the County 
of London, and for this purpose, among other things, to place poles 
to carry wires over the streets. The Council, while it has not offered 
objection to the use of the conduit system of electrical traction, has 
consistently refused consent to the introduction into any part of the 
county of the overhead system. As the undertakers were not prepared 
to accept the terms of the Council, the Council decided to oppose the 
introduction of the Bill, and the company, in order that the measure 
might be allowed to proceed, withdrew from it all proposals for the 
construction of new tramways within the county. ; 
On the subject of the electric meter-testing station, the Committee 
says the amount of energy supplied to any consumer is, unless other- 
wise agreed, to be ascertained by means of an appropriate meter, 
which must be of a construction and pattern approved by the Board 
of Trade, and must be certified to be so, and to be a correct meter 
and properly connected with a service line, by an inspector appointed 
by the Council. This is the case with regard to most of the electric 
lighting orders under which energy is supplied in London. It does 
not apply, however, in the cases of the St. Pancras (Middlesex) 
Electric Lighting Order, 1883, and the St. Luke’s, Chelsea, Electric 
Lighting Order, 1891, under which application has to be made to a 
court of summary jurisdiction to appoint an inspector to settle any 
dispute. This has been the cause of some inconvenience to con- 
sumers in the past, although in some cases the Oouncil’s i 
have, by consent of both parties, adjudicated upon disputes arising 
outside its area of jurisdiction. For the purpose of meter-testing the 
Council maintains a testing station, with the necessary appliances for 
testing meters of all patterns up to a capacity of 600 amperes, at 
Nos. 42 and 43, Cranbourne Street; and qualified inspectors are 
engaged there in testing meters. In 1887 the Board of Trade inti- 
mated its approval of two patterns of meters, viz., the Ferranti meter 
and the Hookham meter for continuous current, and in 1899 the self- 
winding Aron meter for continuous and alternating current; and 
these, with the Shallenberger meter for alternating current, are the 
only meters approved by the Board of Trade. The Oouncil has 
adopted rules and scales of fees with regard to the testing of 
electricity meters and to other services under the Electric Lighting 
Acts and orders, and these rules and fees have been approved by the 
Board of Trade. The Council’s officers have for many months been 
engaged, in conjunction with the oflicers of the Board of Trade, in 
the examination of various meters, and the noting of their perform- 
ance under ordinary working conditions. Thirty-six meters have 
been under observation for this purpose, and these have been tested 
at Cranbourne Street before being fixed at consumers’ premises. 
During the year 279 meters of various , the accuracy of 
which was in dispute, have been tested at the station, and all of these 
have also been examined at the consumers’ premises; 444 meters 
have been tested for electric supply companies and found to be 
correct, and sealed accordingly ; and 368 tests have been made for 
meter manufacturers. The amount of the fees received during the 
year 1898-9 was £387 3s. 5d. This sum does not, however, include 
aaa the Board of Trade meter-tests, for which no charge ig 


The Council has, since the date of the last annual report, received 
and dealt with about 290 notices, some of which referred to works 
extending over large areas ; and each of these notices has been sepa- 
rately considered, and, in nearly all cases, special conditions have 
been attached to the Council’s consent. The Council has, during the 
year, sanctioned the laying of mains in about 132 miles of streets and 
roads, in addition to a very large number of service lines to con- 
sumers’ premises. Of these mains, those in 55 miles of streets were 
for currents of high tension, and in 77 miles for those of low tension. 
The Council has in all cases required that the mains should be laid 
under the footways wherever it was found practicable to do so, and 
that the covers of the street boxes should consist of iron frames filled 
in with material to suit the paving. The Council also requires that 
where high-tension mains other than concentric cables are used, each 
of the street boxes shall be provided with an inner as well as an 
outer cover, the two being insulated from each other as far as prac- 
ticable, the outer cover being efficiently connected to earth, and that 
adequate precautions shall be takento prevent the accumulation of 
gas in the boxes and conduits, and any risk of accident through 
defective insulation of mains. : 

An official is employed to inspect the works of the companies in 
the public streets, in order to see that the requirements of the Council 
are complied with. 

As stated in previous reports, a system of supply has been adopted 
under some electric lighting orders, which involves the construction 
of transformer boxes or converting stations of very large dimensions 
to be placed under the public thoroughfares. The Council has, during 
this year, again taken exception to proposals for the appropriation of 
large portions of the space under the streets for this purpose, there 
being, in its opinion, no necessity for such appropriation, as the 
requisite provision might be made upon private ground. The Board 
of Trade + however, as in former cases, overruled the Council’s 
objections, and the Council has, in consequence, when dealing with 
applications of this nature, given its consent upon the conditions laid 
down by the Board of Trade in deciding on the cases submitted to it 
on appeal by the companies concerned. 

The Council requires that, in connection with any notices for the 
construction of transformer boxes, full particulars and plans shall be 
supplied, showing the exact position to be occupied by, and the 
internal and external dimensions of, each of the boxes proposed to 
bs git and also the existing works which will be disturbed 

ereby. 

The Council was empowered by its General Powers Act, 1893, to 
establish an installation for the electric lighting of the Victoria 
Embankment and the Westminster and Waterloo Bridges. Since the 
passing of the Act the Charing Cross and Strand Electricity Supply 
Corporation has obtained permission to lay its mains across Waterloo 
Bridge, upon condition that the corporation do supply light to the 
lamps of the bridge and maintain them free of cost, and the terms of 
this arrangement have been embodied in an agreement prepared by 
the solicitor. Provision for the lighting of Waterloo Bridge having 
thus been made, it was necessary to provide only an installation for 
the other bridge and the Embankment. 

The Council has adopted a scheme in which provision is made for 
144 arc lamps, to be distributed as follows :— 


Victoria Embankment, &c. :— 


On the kerb of the carriageway ma side) ... oss a0 

» Northumberland Avenue approach, &c. ... 8 
Piers adjacent to the Embankment ... 5 
Westminster Bridge and approaches... 10 
144 


The lamps on each side of the carriageway of the Embankment 
are to be about 240 feet from each other, and those on the parapet 
wall about 66 feet apart, while those on Westminster Bridge and 
Northumberland Avenue approach will be placed at convenient dis- 
tances. The whole of the parapet lamps and the alternate lamps on 
each kerb of the Embankment, and also some of the lamps on Weat- 
minster Bridge, will be extinguished at midnight, thus decreasing to 
an appreciable extent the cost of maintenance. It may be mentioned 
‘that the parapet gas lights now in use are extinguished at midnight, 
80 that what is proposed would in this respect be no departure from 
the present practice. 

As regards the plant, it may be stated that by the provision of 
forced draught the necessity for a chimney at the generating station 
will be avoided; and that, should the Oouncil at any time decide to 
light all or any of its subways by electricity, the machinery would 
be sufficient for the purpose. Sd 

The capital expenditure for the installation, according to the esti- 
mate submitted to the Council, will probably be about £25,300, 
made up as follows :— 


Boilers and machinery 9,600 
Lamps, standards, &c. 4,300 

£25,300 


The probable annual cost of maintenance is estimated at £3,509, 
made up as shown. below, the amount of the capital charges bei 
calculated on the repayment of capital cost being spread over a period 
of 42 years, the length of time allowed by the Council for repayment 
of loansto London local authorities for similar works :— 
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es Commemoration at Como of the Discovery of the 
Ratesand taxes Voltaic Pile.—The recent fire at the Como Exhibition, 
Capital charges... 0 eee ve 1,018 which destroyed many of the relics of Volta, is not to be 

£3,509 allowed to stop the celebration of the centenary of the dis- 


The Council has accepted the tender of Messrs. McClure & Whit- 
field, amounting to £3,726 5s., for the supply of the dynamos, and of 
Mesars. J. E. H. Andrew & Oo., amounting to £2,100, for the supply 
of gas engines, required in connection with the installation, and rat 
portions of the work will shortly be proceeded with, 


NOTES. 


The Scarcity of Paraffin Wax.—The prevailing scarcity 
of paraffin wax seems likely to become a matter of some 
seriousness to the makers of electrical conductors in this 
country. The importance is all the greater in view of the 
rapidly increasing demand for this product, the requirements 
now amounting to double the available supply. About 
one-half the supply of oil coming to this country is Russian 
and the other half American and Rangoon, but as paraffin 
wax cannot be obtained from Russian oil, one has to look for 
a remedy for the present situation by endeavouring to 
cultivate the importation of American wax to this country. 
We are not aware what may be the difficulties, if any, 
standing in the way of such a development, but we should 
think it would be worth the while of American traders to 
give the matter attention. 


Charterhouse Science and Technical Schools and 
Rogers’ Memorial Institute.—The winter session of this 
one of the largest and oldest science schools in the United 
Kingdom, will commence on Saturday, September 28rd, 
1899, under the presidency of the Rev. H. Swann, M.A. 
During the late session a large number of students availed 
themselves of the privileges afforded by this institution, and 
of these (who were mostly elementary teachers) the majority 
presented themselves for examination. Instruction of a 
practical character is given in most of the sciences at a very 
nominal fee. Those who have leisure can attend, at a very 
moderate charge, the day science classes. Day classes will also 
be held to prepare candidates for matriculation (London), 
clerical, medical (including dental), legal, and other examina- 
tions. Students who aim at becoming proficient in physics 
and chemistry have the opportunity of working in well-fitted 
laboratories. During the session’ artizans, apprentices, 
improvers and others will have the privilege of attending the 
London County Council technical classes. Full particulars 
of the classes may be obtained from CO. Smith, organising 
secretary. Those interested in education will rejoice to learn 
that the work commenced by the late Rev. W. Rogers, M.A., 
and ably continued by the late Rev. John Rodgers (formerly 
vice-chairman of the London echool) is so vigorously con- 
tinued by the present president and committee. 


Steinmetz, of the General Electric Company of 
America.—The name Steinmetz is one that future genera- 
tions will have cause to remember on account of his brilliant 
experimental work in electrical science. He is of German 
birth, and was educated partly in Germany and partly at the 
Zurich Polytechnic. When quite a young man he was 
exiled from the Fatherland on account of Anarchistic 
writings, but his ideas on social relations and government 
have been considerably modified since then. Steinmetz is 
always smoking, and there is a characteristic story to the 
effect that when the directors issued a regulation prohibiting 
smoking in the Schenectady works, he wrote them that if 
fuch a bye-law was enforced he should stay at home. 
Needless to say, an exception was made in bis case. The 
subject of our sketch is a cripple, but rides a specially 
made bicycle, which enables him to pursue his studies out of 
doors in natural history and mineralogy. 


Another Strike!—An American exchange says it is 
reported that the “ punkah pullers” in West Borneo are in 
revolt because the Rajah of Koti has bought $30,000 worth 
of electric fans, and the coolies who formerly worked fan, 
or punkahs, by hand, will now be out of a job. 


covery of the battery. Another exhibition has been orga- 
nised, and a Congress of electricians is to be held at Como 
during the current month to read and listen to papers on 
electrical matters, and to do honour to Volta. We have 
received a circular giving information about the arrange- 
ments, The Congress has been organised by two socictics 
acting conjointly, the Associazione Elettrotechnica Italiana, 
and the Societa Italiana di Fisica. It is to be opened on 
September 18th by Prof. Augusto Righi, of Bologna, with 
an address commemorative of Volta, and will last a week. 
Papers are to be read, and there will be dinners, /é/es, a 
reception, visits to the tomb of Volta, and to neighbouring 


. electrical installations. A competition in electrical science 


for a prize of L.8,000, presented by gentlemen of Como, is 
to be arranged by the committee, but the details are not 
_— The principal papers to be read are the fol- 
owing :— 


Prof. P. Blaserna.—“ On the Disturbances produced in Galvanometers 
y Electric Tramways.” 
BS a “On the Secular Variations of the Magnetic 
Inclination in Ancient Times.” 
Prof. 8. P. Thompson.—‘ Magnetic Images and their Application 
to > Theory of Motors with Revolving 
8. 


ie 
Prof. G. Grassi.—" Studies and Experiments on the Transforma- 
ticn of Triphase into Monophase Currents,” 
Signor G. Semeza.—“ The Practice of Electrical Transmission at 
High Voltage.” 
Profs L. Donati and G. Grassi will introduce a discussion on elec- 
trical terminology. 


The president of the Executive Council is Prof. Giuseppe 
Colombo, the vice-presidents are Prof. P. Blaserna and Prof. 
G. B. Cadenazzi, and the secretary is Signor Alessandro 
Panzaresa. The address of the committee is Via S. Paolo, 
10. Milan. The general programme is as follows :— 


S ptember 18th 1.0 p.m.—Inauguration of the Oongress. Com- 
memoration of Alessandro Volta by 
Prof. Augusto Rigbi. 


Be 70 p.m.—Dinner given by the members of the 
Congress to foreign electricians and 
other d. hed ns. 

» 19th. - a.m.—General sessions of the Congress. 

” p.m.— ” ” ” 

» 20th. —Féte on the Leke given by the city of 
Como. 


P 9.0 p.m.—Grand Venetian illumination of the city 
of Como, arranged by the Executive 
Committee of the Exhibition in honour 
of the electricians. 

2st. a.m.—Meeting of the two organising societies. 

” ” ” 

” 7.0 p.m.—Dinner — by the Prefect cf Como, 
Comm. Felice Segré. 

» 22nd, Morning.—Visit to the tomb of Volta. 

is 2.0 p.m.—Meeting of the two organising rocieties. 

231d. 9.0 a.m.— ” » 

” 2.0 p.m.— General session and close of the Congress. 

” 9.0 p.m.— Reception and Concert at the Casino. 

» 25th, 26th.—Excursions to the electrical works at Paderno, 

Milan, and Vizzola. 


Sir W. H. Preece’s Wireless Telephony.—It is stated 
by the Carnarvon and Denbigh Herald that for some weeks 
_ experiments of great interest in wireless telephony have 

n carried on by Sir W. H. Preece near Carnarvon. Asa 
matter of fact it is telegraphy, not telephony, which Sir 
W. H. Preece has been working on, telegrapby on what may 
be called the “buzz r” Morse system, a telephone being 
used asa receiver, All the London papers have naturally 
fallen into the same error as is their wont. 


A Large Electric Traveller.—Our New York namesake 
says that the largest electric travelling crane ever designed is 
to be built in Milwaukee, Wis., for a leading Philadelphia 
plant. It will be of 150 tons capacity. There are other 
150-ton cranes, using 75-ton trolleys, but this crane will 
have one 150-ton main trolley, with a test load of 200 tons, 
and an auxiliary trolley of 25 tons capacity. 
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The British Association.—The Dover meeting, although 
not the smallest by two or three, en to be exceedingly 
small in numbers, for up to Wednesday night only 1,216 
names were registered. In Section A the proceedings 
yesterday, after the presidential addrese, should have been 
papers by Dr. Bauer, on “ Recent Magnetic Work in North 
America,” and the presentation of a report on the “ Methods 
of Determining Magnetic Force at Sea,” but the paper 
was not read nor the report presented. The Sectional 
Addresses were well received, especially Sir W. White’s on 
“Steamships.” Sir E, Carbutt and Sir W. H. Preece 
proposed votes of thanks. In the physiolozy section a 
report on the “Electrical Changes Accompanying the 
Discharge of the Respiratory Centre,” was read. In the 
chemistry section, Prof. Dewar read a paper on the 
Solidification of Hydrogen.” 


Brighton System.—The following comes to hand as we 
go to press :—“ Will you kindly give me a simple explana- 
tion of the system of charging for current known as che 
Brighton system? Also an illustration of, say, 20 16-c P. 
lamps burning an average of four hours per night. I shall 
esteem your answer a great favour, as I have asked so many 
times and always got different answers.—Yours truly, 
CURRENT.” 

[ We refer our correspondent to an article on this subject 
Ree] issue of November 6th, 1896, p. 595.—Eps. ELEc. 

EV. 


Appointments Vacant.—The Watford Council wants a 
— assistant engineer. See “Official Notices” this 
week, 

The York Electric Lighting Committee wants an assistant 
electrical engineer and other members of the staff for the 
electric lighting works. See “ Official Notices” this week. 

The Corporation of Newport (Mon.) wants an electrical 
engineer with experience in alternating current stations, at a 
salary of £2 per week ; also a mains superintendent with a 
thorough knowledge of sub-stations, transformers, &c, See 
our “ Official Notices.” 

Two assistants are required in the electrical engineering 
department of the Central Technical College, City and Guilds 
of Lendon Institute. Salary, £100 per annum. See oar 
“ Official Notices.” 


The Institution of Electrical Engineers’ Reunion in 
Switzerland.—On Wednesday last week the first annual 
summer meeting of the Institution was held at the Polytech- 
nikum, and was followed by a lunch given to the Swiss 
Association and other friends at the Tonhalle. In the afternoon 
the Polytechnikum was visited; the party afterwards proceeded 
to Lucerne. On Thursday most of the members travelled 
by the Stansstad-Eogelberg Electric Railway to Engelberg, 
and then went on to Interlaken, vid the Briinig Pass, one 
of the most interesting and enjoyable experiences 
of the tour. The Jungfrau Electric Railway was 
inspected on the following day, amid magnificent 
surroundings, and on Saturday the tour concluded with a 
visit to the Burgdorf-Thun Electric Railway. Many of the 
visitors remained in the neighbourhood of Interlaken, to 


rest after their exertions; others went to Como, some to Paris, - 


but the majority returned home on Saturday and Sunday. 


It was agreed on all hands that the tour had been most | 
successful, and it is highly probable that a similar excursion ~ 


will be made next year, in response to Dr. Rathenau’s 
generous invitation, to the works of the Allgemeine Elek- 
trizitiits Gesellschaft, at Berlin, and to other places of 
interest in that district. We hope to give our readers a 
full account of the whole of the prcceedings in future issues. 


Accident to the P.O, Pneumatic Tabes.—Hundreds 
of important telegrams were delayed at St. Martin’s-le-Grand 
one day towards the end of last week. A number of 
carriers became blocked in one of the tubes. It was 
about five hours, says the Daily Mail, before the telegrams 
were released and sent on their way. 


Electrical Resistance of Haman Blood.—In a recent 
communication to Vature, Dr Dawson Turner says that it 
is not easy to measure the electrical resistance of the blood of 
a living person. His best results were obtained by placing 
five cubic millimetres of freshly drawn blood between two 
cup-shaped electrodes three millimetres in diameter, coated 
with spongy platinum, and fixed *75 millimetre apart. He 
says that the average resistance of normal blood at 60° Fabr. 
measured by .Kohlrausch’s method is 550 ohms; but an 
observation which may be of great value to the physician is 
appended : “A striking change may be observed in pernicious 
anemia, the resistance in this disease being sometimes 
diminished to about one-half that of normal blood. It is 
suggested that the blood contains an abnormal amount of 
salts. 


“Welcome, Dewey ! °—When Admiral Dewey arrives at 
New York Harbour on September 28th, he will find the 
lace rich in electrical illuminations in honour of his return. 
e read in a New York exchange that the — will 
exceed anything ever before seen in New York. The great 
span between New York and Brooklyn will shine out a 
“Welcome, Dewey,” in letters 36 feet high. The legend 
will be 300 feet long, and more than 8,000 high o.P. incan- 
descent lamps will be used in it, There are to be “Welcome” 
legends on a smaller scale, and other electrical illuminations 
everywhere. 


Electric Locomotives for Japan.—The Zngineer says 
that two electric locomotives have recently been supplied, by 
an American firm, to the Japanese Government. They will 
be used in coal mines. Their height from the rail, exclusive 
of the trolley, is 2 feet 10 inches ; width, 4 feet 2 inches ; 
and length over buffers, 11 feet 8 inchee. Each locomotive 
complete weighs 12,050 lbs., and is of 20 H.P., to run ata 
coal of 8 miles an hour. 


NEW COMPANY REGISTERED. 


Palford Brothers, Limited (63,544).—This company 
was registered on September 8th, with a capital of £3,000 in £1 
shares, to acquire and take over as a going concern the business of 
an electrical engineer, now carried on by Egerton G. Palford at Moor- 
fields and Brooks Alley, in the City of Liverpool, and to carry on the 
business of manufacturers of and dealers in electric lamps, elec- 
tricity meters, electrical switches, cut-outs, and all kinds of appa- 
ratus, machinery and appliances, capable of being used in 
connection with the generation, storage and utilisation of elec- 
tricity or other force; cycle and carriage makers, ironfounders, 
saddlers, platers, japanners, annealers, galvanisers, &c. The first 
subscribers (each with one share) are:—Kgerton G. Palford, 
15, Moorfields, Liverpool, electric:1 engineer; John Macleod, 41; 
Upton Road, Birkenhead, engineer ; John Macleod, 41, Upton Road, 
Birkenhead, manager; Miss Mary ©. Macleod, 41, Upton Road, 
Birkenhead ; Miss Maggie 8. Macleod, 41, Upton Road, Birkenhead ; 
John H. Buyer, Exchange Chambers, Bixteth Strest, Liverpool, 
warehouse owner; Daniel Higson, 36, Dale Street, Liverpool, 
solicitor; and Mrs. Elizabeth Pulford, 34, Grove Road, Rock Ferry. 
The number of directors is not to ba less than two nor more than 
five; the first are Egerton G. Palford and John Macleod, jun.; 
qualification, 250 shares ; remuneration as fixed by the company, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Greenwood and Batley, Limited (27,098).—This 
company’s annual return was filed on Jaly 24th, when 11,066 prefer- 
ence and 18,052 ordinary shares were taken up out of a capital of 
£400,000, in 14,000 preference and 26,000 ordinary shares, all of £10 
‘gach; £10 has been called on each of 6,934 preference and 12,134 
ordinary shares, and £3 on each of 1,466 preference and 1,252 
ordinary, resulting in the receipt of £198,834; £73,320 is considered 
as paid up on 2,666 preference and 4,666 ordinary shares. 


Globe Telegraph and Trust Company, Limited 
(7,465 O)—This company’s annual return was filed on August 18th, 
when 180,042 preference and 180,227 ordinary shares were taken up 
out of a nominal capital of £5,000,000. in 000 a and 
250,000 ordinary shares of £10;each. £10 per share has been call2d 
up, and £3,602,690 has been paid. 
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CITY NOTES. 


Huddersfield Corporation Electricity Works 
Accounts, 

Last year, when dealing with the Huddersfield accounts, we referred 
to the steady and sound progress shown by the results of the working 
of the business up to the end of the year 1897. Weare glad to see 
that the surplus of 1897 was more than doubled in 1898, and it may 
ba noted that the “surplus” for last year is very nearly the same as the 
loss for the first year, 1893. The items in the “Costs” show small 
decreases, with the exception cf “O:1, waste, &c.,” the total decrease 
in costs amounting to as much as jd. per unit, the increased produc- 
tion or output being over 150,000 units. The total cost per unit has 
now been reduced to just below 2d. 

The following statement shows the general position of the under- 
taking :— 


1897. 1898, Increase. 
Total capital expenditure... ... £69,415 £93,494 £24,079 
Number of units sold ... oa +. 438,848 598,377 154,529 


Number of lamps connected... ... 41,702 54,154 12,450 
Gross revenue ... £9,060 £11,866 £2,806 
Gross profit ... 4,964 £6,936 £1,972 
Average price per unitsold .. .. 4661. 451d. —0°15i. 
Revenve StaTEMENT. 
1897. 1898. 
Gross. Perunit. Gross. Per unit, Increase, 


Sale of current -. £8,583 466d. £11,153 451d. -—015d. 
Meter rents .. ee 458 0251. 630 0°25. 


Supply of lamps PEAS das 83 004d. +0 04d. 
Sundry fees, wa 69 0-044, —0°044, 
Gross revenue £9,060 495d, £11,866 480d. —015d. 
Cost or Propvction. 
1897. 1898. 
Gross. Perunit. Gross. Per unit, Increase, 
Repairs, 45, 794 840 "84d. — 091, 
Works’ cost 

£2,784 1524. £3,480 141d. 11d. 

Rent, rates,&e... 17d, $17 °18d. ‘04d. 


Management, salaries, &c, 
Establishment charges, 1,001 ‘55d. 
Other expenses ., 


Total costs .. ++ £4,096 224d. £4,929 1°99d. — 25d. 


Prorir Statement. 


1897, 1898, 
Interest on loans .. } £3,780 {oo 


Sinking fund for repayments 3 


diture. That, he thought, was a very satisfactory thing, and one that 
they had to themselves upon last year. If they would 
look at the various items of expenditure they would see that the 
total charges this year were £11,780 183. 1d. against 
£11,276 9a, 9d., showing an increase of £500 only, and that £500 was 
the additional directors’ fees, which, as they mentioned last year, they 
proposed to take, now that the company was earning a dividend on 
the ordinary stock. They were entitled under the articles to take 
£2,000, but they did not intend to exercise that right to the fall. 
On the maintenance of buildings and plant they had spsnt £4,438— 
rather more than last year—but they must always keep their buildings 
and plant in first-rate condition, and whatever money they required 
for that purpose must come out of the revenue. The maintenance of 
tents had cost them £672, and the sum of £5,625, interest on first 
ebenture stock, was the same as last year. There was £2,425 for interest 
onthe second debenture stock, andan item of £611, being the remainder 
of the cost of redeeming that stock, which was now extinguished. 
That left them a balance of £31,880 as against £26,938, showing an 
increase of just on £5,000. They really had another £1,000 beyond 
that, because last year they put aside £1,000 out of profits to provide 
the nucleus for an insurance fand in connection with the Workmen's 
pensation Act, and as that sum was not required this 
year, they really had £5,942 more to distribute. They prc- 
to deal with that money in the following manner:— 

tra dividend to the ordinary sbareh>lders, £3,600, raising their 
dividend to 5 per cent. for the year. Then, under their profit- 
their workmen’s bonus fund wovld rquire 
an tional , and they proposed to raise their —. 
forward to over £5,000. Turning to the balance-sheet they would 
find some very considerable ch there, due to the rapid extension 
of their works at Loughborough. On the credit side they would see 
that, as he intimated to them last year, they had spent a very con- 
siderable sum on additions to their plant and machinery—no less 
than £55,956 during the year, and he told them that over and above 
that sum, they had been obliged to incur additional liabilitiea. The 
fact was that at the present time their business was increasing by 
leaps and bounds, and it was quite impossible to keep pace with the 
increase by any extensions they might make at the works. He 
told them last year that they contemplated the erection of 
a new car shop. They had pushed on with the erection 
of that building as fast as possible, for they had orders in 
hand before the shop was finished, and although it was capable of 
turning out 250 additional electric cars per annum, they had more 
orders now than they could tarn out. The only consolation they had 
was that all their competitors were in the same boat, owing to the 
very rapid increase in the use of electric cars in this country. 
Taking the next item—stock, that had risen to the extent of £31 926. 
That, of course, they would expect, and it showed that | had not 
been extending their works without a raison d'étre, and if they 
extended the works still further they must expect that item still 
further to increase. The debtors had increased by £10,820, which 
was the natural sequence to the increased trade they were doing. 
Turning to the debtor side of the balance-sheet, they would see that 
the capital remained the same. The creditors showed some increase, 
due to the increase in the business, and a somewhat to 
the increase of debtors on the other side. The depreciation and 
reserve fuad stood at £10,000, which would be increased to £15,000 
after that meeting. The Workmen’s ay oy Act insurance 
fund stood at £1,000, and he might say that the experiment they 
decided upon in that connection last year had turned out successfully. 
The insurance companies were quoting rates which appeared to them 
out of all proportion tothe risks incurred under thenew Act. They, 
therefore, decided to become their own insurers and to place £1,000 to 


Net profit carried to depreciation .. 1,184 1237 a 
AS * reserve fund for that purpose, and to put aside a certain sum every 
» Cost of altering circuit - 1 week. They had done 00. and when they came to reckon up the 
Gein anans claims which they had to pay during the year, they were #0 exc: ed- 
en - £4,964 £6,986 ingly small, that they were able to recredit almost the whole of that 
sum back into the funds. There was one great change in the balance- 
CompPakative Annual StaTeMENT FRCM THE COMMENCEMENT OF THE UNDERTAKING. 
| | Balance. 
consumers, ps sold. Income, | Expenditure. Defici ia | 
from borough Surplus, | Rateiné. 
und, 
Dee. Slet, 1893...) 112 9,613 43,224 | 1,067 311 | 361411 8 | 2,547 0 0 a 15 
» » 1894... 214 15,342 156,169 3,560 8 7 5,625 13 4 2065 0 0 cas 1 
» » 1893... 280 20,889 227,753 5,351 5 0 6,724 9 0 1373 0 0 af 
» » 1896... 385 28,983 304,163 6,864 2 5 6,429 13 4 eee 434 9 1 Transferred to de- 
» mn 1897...) 598 42,702 438,648 | 906012 1 | 7,87612 1 ; 1,184 0 0} preciation and con- 
» 1898... 806 593,377 | 11,866 11 2 9,429 911 2,437 1 account, 


The Brush Electrical Engineering Company, Limited, 


Tux tenth annual general meeting of the shareholders of this com- 
Ered, mas held on Friday, ber 8th, at the Cannon Street Hotel, 

Braithwaite, jan., M.I E.E., presiding. 

be CHaIRMaN, in proposing the adoption of the id t 

dealing first with the profit and loss account, eatin Weasbened he 
shareholders most, they would see that the company had earned in 
gross profit £4,392 more than the ious year. Their earnings had 
been £54,039, against £49,647, what was very satisfactory was 
that they had been able to retain the whole, or rather more than the 
as profit. The net profit showed an 

rease J 2 that, broadly sp2aking, the ht say that 
the additional ‘profit had been earned without any of expen. 


the works; they had spent in wages and material on extra 
work in hand £31,926; they had increased their investments by 
£5,300, and they were owed £10,820 more than last year. 
Those figures gave them a total of £104,002, and the 
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Peal of hand, this year they owed considerable sums, the turnover in that ee 
£10 respect like £100,000. That was accounted for 
Fae by the fact that they had put £55,956 into extensions of F 2 
1,252 
mited effect of that was that it would b3 necessary for them to find some : Gy 
18th meas of raising some additional pay for further extensions 
. in the works. The industry had developed to such an extent as to “a 
render such a course prudent and advisable. At the present time 
they had three to five 4 work ahead of them and it therefore 
_— became the duty of directors to see why vould be the most ee ae 
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prudent method of raising the necessary money to carry out these 
extra extensions at Loughborough. They thought that the time bad 
arrived when they should pay off the remaining 50,000 seeond deben- 
ture stock, which was bearing 43 per cent. interest, and issue inits place 
£125,000 4 per cent. debenture stock, which would rank after the exist- 
ing 44 percent. perpetual debenture stock. Ifthey did that, they would 
obtain £25,000 extra capital at a cost of £500 per annum, in other 
words, at 2 per cent. They proposed to make that issue about the 
middle of next month, and they would take care that the present 
shareholders would have a good opportunity for subscribing for their 
share of that stock. They were using their best endeavours to 
the money wisely in additions to the works and in endeavouring to 
avoid creating large shops which would be on their hands if the tide 
of business ehould turn. In conclusion, the chairman referred to the 
new dynamo that the company was introducing—the inductor, in 
which both the field magnets and the armature coils were fixed. 
They had, he said, great hopes of the machine, because all who had 
seen it thought very highly of its mathematical soundness. 
Mr. B. H. Van Tromp seconded the motion, and, after some dis- 
cussion, the report was adopted. 


The City of Carlisle Electric Tramways Company, 
Limited. 


Tux first ordinary meeting of the shareholders of the above company 
was held at Manchester on the 7thinst. Mr. T. D. Lingard, the 
men of the company, presided. 

The Cuatsman said in a company of that sort, where a consider- 
able amount of works had to be constructed before the business of 
the company was commenced there was practically nothing, or very 
little, to say. Had it not been for the provisions of the Companies 
Acts, the directors would not have troubled the shareholders to come 
together on that occasion. He was happy to say that the flotation of 
the company was in every way satisfactory. The ordinary shares 
were considerably over-applied for, and the debenture stock had been 
placed. The engineers of the company had been successful in satisfy- 
ing both the local authorities and the Board of Trade as to the details 
of the construction of the Oarlisle tramways. The speaker then read 
reports from the contractors and engineers of the works, from whom 
it appeared that matters were proceeding ia a satisfactory manner. 
The contractors wrote that the work would be completed up to time, 
which was December 81st next. 


Kalgoorlie Electric Power and Lighting Company, 
Limited.—The secretary of this company, whose prospectus was 
contained in our last issue, writes to the Times as followa :— 

It has been pointed out to me that the wording of the paragraph in the 
se mange’ of the Kalgoorlie Electric Power and Lighting Corporation, Limited, 

ealing with the report of Prof. George Forbes, F'.R.S., may be construed to 
mean that in addition to having exhaustively reported upon the merits of this 
undertaking, he also personally made a local examination. My directors do 
not admit this inference, and it was not so intended, as Prof. Forbes made 
his report upon materials furnished to him, as explained in the report itself, 
which can be seen at the office of the company’s solicitors. 


Steck Exchange Notices.—Application has been made 
tothe Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to—Charing Cross and Strand Elec- 
tricity Supply Corporation, Limited.—Farther issue of 20,000 
ordinary shares of £5 each. 

Royal Electric Company of Montreal.—The directors 
have declared a dividend of 2 per cent. for the quarter ended 
August 31st, being at the rate of 8 per cent. per annum, payable on 
October 2nd. 

W. T. Henley's Telegraph Works Company, Limited. 
—Letters of allotment and regret have been posted for the issue of 
the 43 per cent, preference shares, which was largely over subscribed. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the 
week ending September 9th. 1899, were £1,835 17s. 24.; receipts for week 
re} — 9th, 1898, £1,112 14s, 5d.; aggregate for half-year to date, 

3. 


The Bristol Tramways and Carriage Com et ae the 
week ending September 8th, 1899, were £8,697 12¢, 84. 5 period 
1898, £8,448 1s, 2d.; increase, £254 lls, 1d. 

The City and South London Rail Company.—The receipts for the week 
ending September 10th, 1899 were £886; 4 ending September 11th, 1898, 
£876; increase, £10. Total receipts for half-year, 1899, £10,418; total 
corresponding period, 1898, £10,487, decrease, £69. Miles 
open, 8}. : 

The Dover Corporation Hlectric Tramways.—The receipts for the week 
ending September 9th, 1899, were £298 133. 4d.; week ending September 10th, 
1898, £244 10s, 8d.; increase, £49 2s. 8d. Total receipts to date, 1899, 
£7,074 198. 0d.; corresponding period, 1898, £5,750 1s. 8d.; increase, £1,824 
17s. 9d. Miles of tri open, )893, 8; 1898, 8. Car miles run, 1899, 4,916, 
1898, 8,807. Number of cars, 1899, 12; 1898, 10, 

The Dublin United Tramways Company.—The rece? for the week ending 
Friday, September 8th, 1899, were as follows:—D. U. T. Co., horse cars, 
£1,370 88,9d.; ditto, electric cars, £2,189 9s.5d.; D. 8. D. Co., electric ‘bars, 
£1,050 18s, 9d. ; total, £4,560 6s, 114.; corresponding week last year—D. U. T, 
Co., horse cars, £2886 5s. 64.; ditto, electric cars, £604 12s. 7d.; 
D. 8. D. Co., electric cars, £1,213 18s, 8d.; total, £4,704 16s 94.; decrease, 
£144 9s. 10d. Aggregate to date, £47,283 15s. 7d.;. aggregate to date last 
year, £45,839 7s. 11d.; increase to date, £1,444 7s.8d. Worked:—The mileage 
open is 25 miles electrically, 19 miles by horses, as against 12 miles elec- 
trically, and 80 miles by horses, for the corresponding last year, 


The Halifax tion Tramways, — The receipts for the week ending 
September 10th, 1899, were £750. Miles of track open, 10. Car miles 
run, 11,521. Number of cars, 21. The receipts for the week ending 
September 14th, 1898, were £306. Miles of track open, 8}. Car miles run, 3,723, 
Number of cars, 10. Total receipts to date, 1899, from April Ist, 1899, 
£18,918; total receipts to date, 1898, from June 29th, 1898, £3,138. 

The Liverpool Overhead Railway Company.—The receipts for the week endin 
September 10th, 1899, amounted to £1,614; corresponding week last Senn 
£1,528; increase, £86, 


The South Staffordshire Tramways Company.—The receipts for week ending 

week ending September 3. 24.5 ti 
receipts for 86 weeks, £28,657 17a. 5d. ‘ 


STOCKS AND SHARES. 


Wednesday Evening, 

A oHkmBFUL miod shrinks from the melancholy task that faces it 
this week in writing the usual Market Notes. Falls have to be 
recorded in almost every instance where there is any change to 
report at all. Not that there are very many alterations, however, and 
some little consolation must be derived by shareholders of the 
unchanged securities at the strength displayed by their stocks, con- 
sidering that the Stock Exchange generally has been so shaken in every 
department. A recovery from its gloomiest mood gave the House 
more confidence on Tuesday, and it is quite certain that the majority 
of members will not believe in war until the first shot has been fired 
by the Boers. Nevertheless, the tension continues, and the heavy fall 
in the mining markets has caused some realising of electric and 
kindred shares by people in want of money wherewith to meet their 
engagements in Kaffirs and Kangaroos. 

The electricity supply section has seen its Metropolitan companies’ 
prices sag daily. Citys are exceptional in maintaining their ground, 
but the market is flabby and dull. Westminsters blazed up at the 
end of last week, some fairly good buying taking place in a market 
short of shares, but immediately the broker had been accommodated 
the quotation slipped back again, and now is even 10s. down on the 
week, 

The Royal Electric Company, a Canadian concern, declares its 
usual dividend of 2 per cent. for the quarter. The hundred-dollar 
shares stand at 170, and the price of the 44 per cent. Dabentures is 
106. Very little market exists in London for either description of 
stock, the Montreal Exchange doing what small amount of business 
there isin them. The company has a contract with the Corporation 
of Montreal city for electric lighting until 1904, at an average price 
of about £24 per lamp per annum. We have not yet heard of any 
proposal to cancel the agreement by the Corporation. 

Decidedly interesting is the-new Kalgoorlie Electric Power and 
Lighting Corporation, whose prospectus appeared in our columns 
last week. The issue of £150,000 Preferred shares of £1 each offers a 
fair field asa speculative investment. We cartainly consider that the 
purchase price, £25,000 in Deferred shares, is plenty of money, but 
as the whole of the new emission is to be set aside for working 
capital, and as the shares issued to the public are preferential, both 
as to capital and interest, there is not much ground for cavilling. 
Tbe shares are being dealt in to a small extent by the West 
Australian mining market, and there is the pro-allotment premium 
of 54; per share quoted, which we hope will not run off. 

Telegraph stocks are inclined to weakness. Eastern Ordinary has 
shed another brace of points, and now stands lower than it has been 
since 1894, when the price of the £10 shares fell to 143, equal to 
1473 of to-day’s stock. The fears of fighting in South Africa have 
led to some inquiry for the stocks of those other African lines which 
are not likely to be injured by the outbreak of hostilities. West 
African 5 per cent. Debentures are 1 up. There has been some 


_inqairy for Western and Brazilian 4 por cent. Dsbenture stock. 


Anglo-American issues fell upon the news that Cornelius Vanderbilt 
was dead, it being almost invariably the case that a sudden fall in 
Yankee rails brings a corresponding drop in Anglo “A” and “B.” 
Otherwise the telegraph market is without feature. : 

Ociental telephones weakened a trifle at the advent of a sm 
scller. Nationals remain quiescent; the rate for contangoing the 
shares to-day (Wednesday) has been about 3d., and the making up 
price 5}, as against 53 of a fortnight ago. . 

The Tramways Union Company has voluntarily wound itself up, 
and nothing remains for the directors to do bsyond realising the 
Breman asset. As we foreshadowed last week, this will probably 
mean the return of another 70s. per share to holders. Another com- 
pany which is thinking of retirement from the toils of public life, 
is the Paris Omnibus Company, which, it is stated, is considering the 
offer made by a traction concern that the latter shall take over and 
electrify the whole of the present tram system in Paris. There ought 
to bs money in the scheme, considering the immense advantage 
which an electrical service would possess over that at present worked 
by what are politely called horses. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Dividends for 
the last three years. 


4001 
25,000 | Amazon Telegraph, shares 


000, Do. ret 5 % Debs., Nos. 1 to 1,250 Red, 
905, Anglo American ‘elegraph eee eee 
8,047,220) Do. do. 6 Pref. vee 

7 Do do. Deferred... eee eee oe 


do. 2nd series, 1906... 


Do. 
000 Chili T Nos. 1 to 44,000 eee eee eee eee 


Do. ag Sterling 600 year 4 % Deb. Stock Red. 
850 | Consolidated Telephone 


S885 
8388 


whe 
ot Sas 


< 


10 Cum. Pref. 
Do. 44 % Debs. eee bes 
Direct United States Cable .. 
Direct West India Cable, 44 % ‘Reg. 
Eastern Telegraph, Ord. Stock ove 
Stock 
repayable Angust, 1899... 

Mert’ Deb. Red. .. 

Bastern I Extension, China Tele egraph 


Do. (Aus. Gow. But Sut.) Deb. 1900, red. ann. 
drgs., reg. 1—1,049, 8,976—4,326 


De 4% De 
Eastern and South icon Telegraph, 5% Mort. Deb., 
1900 red. ‘os. 1 to 2, B48 


= 2,344 to 5, 
De. 4% Rog Mt, Debs 
ius 
Globe Telegraph eee eee eee eee eee 
Do. do. 6 & Pref. oes eee 


ndo-Huropean Telegra; 

London Platino-Brazilian Telegraph, 6 % Debs. oes 

Limited, Ord., Nos. 1 to 71, 000 .. 
do. 5% Pref., Nos. 1 to 84,000 

National Telephone, 1 to 490,000... ots 


Great Northern Telegraph, of 
and Bermuda Cable, Ist Mort. Debs., 


Do. 6 Cam. lst Pref. see eee oer 

Do. 6 Cum. 2nd Pref. eee eee see 

Do. 5 &% Non-cum. 8rd Pref., 1 to 250,000 
.Deb. Stock Red. 


Do. 84 
Oriental Telephone and ay Nos. 1 to 171,504, fally pe paid 
Pacific and Huropean Tel., 4 % Guar. Debs., 1 to 1 ,000 
Reuter’s see eee eee eee eee eee eee eee 
ni iver Plate Telephone eee eee eee oe 
Do. do. 5 eee 
West African De 


Telegraph, 5 % vee 
Western and Brasilian Te Siok Red. 


West India and Panama 
Do. do, Cum. Ist Pref. ost 
do. Cum, 2nd Pref. ... 


0001 do. Debs., Nos. 1 to 1,800 
Western Union of Bter. Bonds ... 


|& 


een 


one? 


ae? ae! 

| 
ae? 


ELECTRICITY SUPPLY 


do. 
Boppy, Ord., cos 


%, Deb. Stock Red... 
City of London Lighting, Ord. 40, }001—100,000.. 


Do. 1 to #0 
Do. (a. ot al paid 
County ot Lond Brash Prov. 
do. do. 6% + 40,001—60,000 


De 43% Deb. Stock, Prov. Certs (£80% to be paid) Rd. 
Hdmundsons Elec. Ord. Shares 1—17,400 .. 
Light Supply, Ord. to 19,661 


London Electric Supply ©: Limited,-Ord. _... 
Do, 


6 % Pref. 
. do, 4% 1st Mt. Db. Stock Rd. 


Nos. 62,501 to 865. 
oe Fieve Mortgage Debenture Stock 


Bt. James's and Pall Mall Eleoirio Light, Ord. in 
do. 7 % Pref., 20,081 to 40,080 
South London Blectricity Supply Ord, #4 paid. 


* 


ES 


* ae 


_ 


3 


Westminster Electric Supply, Ord., 101 to 80,000 es 


Unless otherwise stated all shases are tully paid. deferred 


a a done 
Quotation, week ended 
September 6th.| Sept, 13th. Sept. 18th, 
1899. 
Highest.| Lowest 
100 —104 [100 —104 
8— 4 8— 4 
85 — 90 85 — 90 eee eee 
63 — 66 | 638 — 66 
115 —116 = |1144—1154 = 1144 
14g— 15 144— 1 1 144 
16 — 15 15} 154 | 143 
107 —111 107 —111 
8 8 Sn 
188 —1938 {188 —193 
104 —106 105 | 1048 
9 — 10 9— 10 
18§— 193 | 184— 194 
4— 5 4— 5 
103 —107% |108 —107 
11g— 12} | 113—1 
00 —103 —108 2b]... 
151 —156 —154 1525 | 149 
99 —102 99 —102 994 | 99} 
116 —121. {116 —121 | 1193 | 1163 
144— 148 | 144— 142 | 143%] 14} 
99 —103 99 —103 
100 —103 |100 —103 1003 | .. 
115 —120 +115 —120 1182 
99 —103 99 —103 
100 —103 {100 —103 100} 
101 —104 —104 
102 —106% —105% | 103 
10f— 113 | 102— 11} 10;§| 10g 
15 — 15h | 16 — 154 15y4| 15 
80 — 82 | 30 — 32 804 | 30 
100 —108 —103 sea 
48 — 52. | 48 — 52 49 o 
106 —109 xdj1C6 —109 
1 1 ae 
1%—14 |18—14 
18 — 14 13 — 14 A sa 
54 5i— 54 
99 —102 | 99 —102 1007 | 992 
1 a— 1 
103 —106 .|103 —106 = 
7— 8 7— 8 73 
180 —135 —135 
104 —107 (104 —107 
98 —101 xd} 99 —102 1012 | ... 
101 —104 —104 
108 —106 [104 —107 106 | 105 
1 1 1 1 
108 —106 —107 
98 —108 xd} 98 —103 
11 10 — 11 10% | 
6 — tbe 
118 —116 —115 113 
114— 124 | 114— 12} 12 ilf 
124— 134 | 124—1 133 | 123 
126 —180 (1256 —130 | 1274) ... 
— 11 11 — 12 
134— 144 | 14} = 
82 — 85 | 82 — 8 
5— 5— 5h 
8— 9 8— 9 
9— 10 9—10 
64— 6 
— 16 44— 1 1 14 
144— 1 14 — 15 
117 —119 [117 —119 
15 — 16 15 — 16 a 
164— 174 | 164— 174 | 16}4 
9—10 9— 10 = 
4 45 |" 4 


| 

eee 100 eee eee 
\Stock|£2 8 & 
\Stock/£5 6s| 6 
\Stock) ... {18 
205,151 | Brazilian Sul 10|\7%i7% 
75 Wer 
10,000, s100|8 %/8 § 
1,332, Stock] ... 
224, 10/- | 2 1} Bae 
16, 10/8 %|7 
12,931 Direct Spanish Teleg aph see eee eee eee eee 
60,7101 20 | 3 % | 33% | 4 
120,000 
4,000,000 Stock| 64% | 7 % 
89,900 | 100 5 oe 
1,432, 2681) Stock 4 
250 10 7 a 
16 100 5% 
64 100 5 
85,1001 100 
46,5001 100 
800,0002 100 
200, 0002 25 
180,227 10 44% | 5 — 
180,042 10 6%|6 
150,000 10 10 es 
89,500 | }| 100 
10 
1 
,000 5 6 
,000 10 6 eee 
{000 5 : 
504 1 5 
0002 100 
881 Cert. 
151,7881 Stook 
200,0007 100 
889,521 Stock eee see 
88,821 10; 1 
84,668 10| 6 6 
4 10 | 6 6 | 
80 100|5 %| 5 
158 100 | 6 6 
80,000 516% ~ 
84,000 6 
100,000 Stock! 44% | 
60,000 6 
40,000 10 | 6 & | 6 
400,000 
40,000 | 10 ii 
20,000 | 10|6% 6 
12,000 | 5 7 % 
110,000 
100,000 Stock| ... 
62,500 % 5 
’ 1 
20,000 517%17%/7 
79,900 | | 619% |12 & 
- 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Di 
the last three years, 


Business done 
a week 


ended 
Sept. 13th, 1899, 


El. “A” shares, £8 pd.1to99, 261 


Aluminium ‘‘ A” shares, Nos. 1—60,000 ... 9.0 ows 
44 % 1st Mort. Deb. Stock Red. see coe 


6 % Cum. Pref. 30,001—40,000 
prem. all pd.) 


Perpetual Debenture Stock .. 


5 
British Insulated bay Ord., Nos. 1 to 40,000 


6 %Cum. og Nos. 1 to 27,500 . 


Brash lect Bogin., Ord., 1 to 90 


63 6 0% Pref, 1 t0 90,000 


do 44 % 1st Mort. Deb. Stock Red. 

Central Railway, Ord. Shares 
Do. do. do. £8 paid... 

do. Pref. half-shares 

City and South London Railway... ese 


Ord. Nos. 1 to 22,500 


do. 
Crompton & Co. Nos. 1 to 82,098 


5Y, lst Mort. Reg. Debs., 1 to 900 of } 
£100, and 901 to 11,000 of £50 Red. 


4% Perp. Ist Mort. Deb. Stock 


Do. 
Elmore’s Patent Copper De “— 1 to 70,000 ... ove 
Greenwood & Batley, 7 % Cum. Pref. ‘ ee | to 9, 600 foes 
(Ww. Telegraph Works, Ord. ... 


do, eee eee 


4} Mort. Deb. Stock... 


De, do. 


do. 4 % 1st Mort. Debs. 


fLiverpoo Overheed 1 Railway, ose 


Pref., £10 paid eee 


4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 : 
Telograph Manufacturing, Ord. Nos. 6, 601 to 20,000... 

do. 


5% Om. Prf. Nos. fe ‘to 20,000 


Do. 
540, 0001 Waterloo and City Railway, Ord. Stock .. see ove 


Do. 4 2nd Deb. "Steck Red. ... |Stock 
ore Oabie Constructi on shares, Nos. 1—20,000 . 


Highest. | Lowest. 
is | iz; 
14g | 1335 
144 
103 | 
66 | 65) 


383 | 37} 


Quotations on Laverpoal Stock E 


lends marked Tare are for 


a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ham Blectrio 8 ly, £5 (fully paid) 
Supply, Ordinary ( 94 


9k—10; 7 10—11. 


House-to-House, ‘4% at of £100, 105—108. 
National Electric Free hag ar 10s. paid, 6s.—8s. 
Smithfield Market Electric, 2—4. 

* From Birmingham Share List, 


Knightsbridge Hlectric Lighti 
id) 128—134; 1st Preference 
paid), 106—109. Dividend, 1898, 


ary 
*T. £10 ‘lo. 
Bank rate of discount 33 per cent. (July 13th, 1899). 


Shares 
jumulative 6%, £5 


MARKET QUOTATIONS, Wednesday, September 13th. 


CHEMICALS, &c. 


increase or 
This week. | Last week. Decrease 


a Acid, 
ay Nitric 


oniac, Sal ee 
a Ammonia, a, Muriaie (orystal) 


a 
powder 


(90 


a Potash, 


per owt. 
per cwt. 85/- 
per ton £25 £25 ee 
per ton £23 £23 eo 
per ton £5 15 £5 16 oo 
per ton £15 £15 oo 
per ton £16 10 £16 10 oe 
per gal. 

per £23 10 10s. inc. 
perton | £2810 £28 10 . 
per ton £81 . 
perton | £2710 £27 10 oo 
per gal. 2/9 ee 
per gal. 5/6 5/6 oe 
per ton eo 
per ton £85 £35 ve 
per owt, 68/- 68/- ee 
per ton £410 £410 a 
per ton €6 £6 e 
per ton £5 10 £5 10 . 
per ton £5 £5 . 
per ton £7 10 £710 
per ton 

per lb. 


METALS, (continued). 


ied 
— strip & sheet per lb, 


em 
01 


to 55/- ee 
189| 6/8 inc 

1/4 

1/4 

0 

to 1/1 


by 


The British pk Company, Ltd, 
c Mesers. Thos. Bolton & Sons, 
Messrs. F. Wiggins & Sons 


Quotations supplied b 
fThe India-Rub 
ph Wi 


switchi 
former, 
that of 

It th 
ja will 


connect 
telephor 
pany. 


* Ras 


Electric 


452 
| TH 
Stock ol Closing 
= 
NAMB, on Quotation 
Issue, Share. 
60,000 1| 10%} ... | 3g | 3} 
90,000 Stock! ... | 97 —102 97 —102 
80,000 | Brits © Traction vee | 10] | | 6G 18h | 18} We 
ee Do do sync 
10,000 { . } | | | | 24g | 143 
200,000 . Stock eee eee eee 127 —130 127 —130 are 
90,000 nl | 3 5 23 | 1 23 
90,000 4% 6 6 29 | 28 
50,000 {101 —104 |101 —104 
20,000 10 %| 124%| 15 %| 144 | 144 
178,808 10 eee eee coe aoe see 
71,447 | | | 58 | BB 
630,000! | Stock] 1,%%| 13%] 65 — 67 | 65 — 67 
22,500 10} | | | | | Gh] ... 
99,261 5 6 6%. 2—-% | 9— |. 
844,028 Do. do. do. £00 | ~ | 95 — 97 95 — 97 mo‘iy 
112,100 | Electric Construction, 1 to 112,100 ... 2) 5 6 6 28 28 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000 __... 217 7 q 3— 3} 8— 34 
140,800 Stock eee eee eee 102 —105 102 —105 eee eee 
91,196 2 eee eee eee eee eee 
9,6007 10| 7 7 7 ll — 18 ll — 18 eos 
15,000 10 | 10 12 & 14 
50,000 Stock] 43%) 44%) .... {110 —113 [110 —113 
50,000 ' 10| 10% 10 %| 10% 21— 22 | 21—22 | alg) 21 
800,000 1200 | .. | | (102 —106 —106 | 
10,000 | 10| 5 5 13g | 18}— 133 
87,850 | 12 | 15 15 15 %| 388 — 42° 87 — 41 
150,000 1100] | | [108 —106 [108 —106 
*Birming 
week. | Last weok. inc. or Dec. 
” Sheet .. ee Ib. ee 
gCopperBars .. .. .. perton| £88 £88 
9 Wire (basis price) .. per Ib. 1034. 1044. 
@ , Sulphuric .. os g9 » Rod ae per ton £88 £88 
n German Silver Wire .. .. per lb. 1/6 1/6 se 
a, fine .. per lb. 6/- 6/- 
, Para fine per lb. 4/24 4/2 to 4/34 
1Sheets .. .. perton| £18 £18 
veland warrants) per ton (67/44 to 69/7} ‘67/6 a“ 
8, according tosize per ton | From £11 | From £11 
heavy ..  .. perton | 50/- to 55/-| 60/- 
alvanised No.8.. perton £12176 | £1: 
Ingot .. .. perton £15 5 £1 
a_, WhiteSugar .._. ire No. 28..  .. perlb. 8)- 
ew we per bottle) £8 12 £ 
d Mica (in original cases),small _perlb.| 2d.to6d.| 2d. 
an » medium per lb. | 1/9 to 2/6 1/9 
jarge  perlb.| 86t07/- |. 9/6 
p Phosphor Bronze, plain castings per lb. | 1/1 to1/4 | 1/1 
a phate agnesia .. Bronz ire .. 
Sulphur, Sublimed Flowers Steel, Magnet, ‘ace’d’g to ton £15 40 oe 
a Bichromate, casks White Anti friction Metals— 
ite Ant” bran 
METALS, &c. Yarns, Cotton, Single 10Ib, Ib. it 
Aluminium Wire, in ton lots.. perton| £294 £204 perlb.| 4 434, 
b Sheet, in ton lots.. per ton £191 £191 ee per Ib, 
p Babbitt’s metal per ton | £90 to £160) £90 to £160 as bs. per lb. 
¢ Brass (rolled metal 2" to 12") basis per lb. Jute, 180 Ibs.rove .. per ton 13 13 
Tube(brased) .. per lb. 104d. oe Manila,24thread .. perton| £56 10 £35 10 £1 ine. 
» Wire, basis 84d. k Zinc, Sheet (Vielle Montagne bnd.) p.t. £27 £27 
eS tations supplied b 
r, Gutta-Percha, and ‘Ashby, Limited, 
Company, Ltd, m Messrs. W. T. Glover & Co., Ltd. 
¢ Mesars. James Shakspeare. Messrs, P. Ormiston & Sons. 
Messrs. Jeckvon & Till, o Messrs. Johnson, Matthey & Co., 
j Mesars, Henry Yeo & Co. 
a 
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THE SYNCHRONISING OF ALTERNATORS.’ 


By M. GARDNER anp R. P. HOWGRAVE-GRAHAM. 


; (Concluded from page 417.) 
We will now deal with a few of the methods of connection of 
synchronising apparatus which depend on the same principle as the 
method jast described. Ia (fiz. 4) the primary, P, of a transformer is 
put where tha lamps were in the former case, and one or more lamps 
are put in series with the secondary, 8. This, of course, is for high 
tension systems, where it is impossible to put lamps straight on to the 


machines. 
e 
a 


Fia. 4. 


Fig. 5 shows a method in which g,transformer, with two primaries, 
is used, one baing connected to the bas bars or to 4;, and the other to 
4, This method has the advantage of admitting of the use ofa 
double-pole switch. The arrows show the directions of the electro- 
mo‘ive forces and magaetomotive forces at the right moment for 


switching in. Another way is to have two entirely separat; trans- 
formera, the primary of one being connected to the bis bars, and 
that of the other to the machine to be thrown in, as in fiz. 6. 

It the secondaries are connected in s :ries, the moment for a witching 
jn will be that of minimum light. If the secondariss are cross- 


electro-magnets with iron diap! in front. They had them quite 
soparate, one to each machine, either with or without transformers, 
according to the voltage. 


These sounders simply howled, and when the machines were 
getting iato synchro: , the sound waves interfered with each 
~—_ and beats were produced, rapid at first, but getting slower and 


wer. 

When the note was clear and steady, it was known that the 
machines were in synchronism, and they were switched in, though 
‘they might be ever so much out of phase, and we have spoken of 
how disastrous this may be. However, it is clear that we can use a 
single telephone in place of the lamp or lamps in any of the pilot 
lamp methods described, and that then we may be sure of synchronism 
and step by switching in when the sound is at a minimum. 


Fia. 7. 


I have a telephone here which I can substitute for the lamp in this 
revolving commutator model. A Oardsw voltmeter is a very present 
help in time of trouble, if used insteai of, or even as well as, an 
incandescent lamp. It reads quite quickly enough, and the exact 
position of the needle, as it slowly oscillates, is easy to follow, while 


GEHL 


. Fig. 8. 


exact brilliance; of a ilamp is idifficult to jjudge, owing to eye 
fatigue. 

Peof. Ayrton mentioned at the Institutionjof Electrical Engineers 
in 1894, an electrostatic synchroniser, for the par of doing away 
with transformers in high,{tension ‘stations. A tom of connec- 


Mopgu.—See page 416 antes. 


connected, it will b3 that of maximum light. The substitution of 
telephones for lamps was introduced by the General Electric Com- 
pany. They did not use ordinary telephones but large i-on-wire-cored 

* Road before a mesting of the students of the Instisution of 
Electrical Engineers on Wednesday, March 22nd, 1899. 


tions is shown on the board (fiz. 7):—n was to te a resistance, almost 
as large as you like, say a thin lead pencil line on a piece of slate or 
ebonite. = wa; to be any dead-beat electrostatic voltmeter, such as 
a gold leaf electroscops, which might be made with leaves even a 
foot and a half long, to be visible all over the station. In such an 
apparatus the moment for switching in is when the leaves stay closed 


: / 
done 
veek 
eee 
eee 
eee gee 
a 
eee 
eee 
on 
eee 
R 
é 
eee 
eee 
: 
eee 
¢ 
or Deo, 
ee 
oe 
L inc. 
i 


— 
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for some time. Prof. Ayrton claimed that an electrostatic —- 
ment like this is more dead-beat than a lamp, the luminosity of which 
remains. He maintained, also, that it is cheaper than the ordinary 
methods, as it does not involve the use of somewhat expensive 
transformers, and that it may be as large as you like, and needs no 
accurate calibration and no ecale, and, as an electrostatic voltmeter, 
may be as wrong as you like, and, lastly, that it is perfectly and 
absolutely safe. 

Sometimes little auxiliary synchronising bus bars are provided. 
Any machine to be synchronised can be connected to them, and the 
whole thing done as usual, except that when the right moment comes, 
instead of being switched straight on to the main circuit, it is put on 
to these bus bars, between which one or more choking coils are placed, 
through which the machine cannot possibly force more than 10 or 15 
amperes. This current is quite sufficient to synchronise it, and when 
it is seen to be running quietly and ateadily it is put on to the main 
circuit by a second switch. 


Oprican SyNCHRONISEBS. 


There is a very curious optical effect made usa.of in synchronising. 
It was noticed that if the fight from an alternating arc fell upon the 
alternator lighting it, the fly-wheel appeared to stand still or revolve 
very slowly, according to the number of spokes in it. Now, if we 
paint the armature, or revolving part, round with as many spots as 
there are alternations per revolution, and light it from an arc over- 
head driven by itself (we mean the armature’s self, not the arc’s), a 
spot which we will call a, which is in front of one which we shall 
call B, will be illuminated when the pulsating light is at its maximum. 
B will also be illuminated as will all the other spots round the 
armature. 

The light will now die down a little, and by the time the next 
maximum brightness comes, the spot B will have got to where a was 
before, and all the other spots will have been shifted on one space. 
The effect of this will be to make the circle of spots appear stationary. 
If the same arc lamp lights up another machine similarly painted 
with spots, and if that other machine is being brought into synchro- 
nism, and is running a little bit slower, its spots will appear to slowly 
rotate backwards, because, instead of moving on one space to each 
beat of light, if we can call it so, the spots move rather less than 


one space. 

This method is never used for absolute synchronising, but mostly 
to give the man who is af the engine a rough idea of how the speed 
is going, while there is a man at an ordinary pilot lamp ap us as 
well. The things which appear to happen to the spots as the second 
machine gradually speeds up, are best seen on this model, where the 
effects are wonderfully like those on a real machine, I will just 
roughly describe it. 

The large disc (fig. 8) represents the machine already running, is 
painted round with eight equidistant spots, and rigidly connected toa 
shaft driven by a motor. At the front end of the shaft there is a small 
disc, in which eight slots are cut. This disc is also rigidly connected 
to the shaft, and when a light is placed behind the slots, flashes of 
light are produced, which imitate the light given out by the alter- 
nating arc driven by the dynamo corresponding to the large disc. 

The disc between the two others is, as you see, painted with similar 
white spots, but is loose on the shaft, and when the large disc is 
revolving we can hold it, and on letting it go, observe the effects, as 
by friction it gradually gets up to synchronism with the large disc. 
You will see the spots on the disc appear to stand still, while 
those on the smaller one will, after various curious changes, appear 
to slowly rotate in a direction opposite to that of the real rotation. 
It the friction were great enough they would finally come to rest, 

As regards this method, it will be interesting to quote the words of 
Dr, Silvanus Thompson in the discussion of Mr. Mordey’s paper of 
1894, before the revolving spots ever came to be used at He 
BAYS :— 

“T remember very well watching the machines built by Garz & Oo. 
in the station at Rome.” 

“The alternators were set in one line.” 

“You can look through one machine at another, and you can see 
when the machines are synchronised by merely observing the rotating 
magnets of one machine across the rotating magnets of the other.” 

“They will appear to be stationary when absolutely in phase, just 
as two perforated discs of cardboard do with holes, when they are 
spun round at equal speeds, one being watched through the other.” 

“I is quite possible, I think, that some optical synchroniser might 
be found which would be more satisfactory than either acoustic or 
electrical synchronisers used with lamps.” 

The authors humbly venture to suggest that what Dr. Thompson 
foresaw, before the use of revolying spots was known at all, may be 
sometime more fully realised than it is now, and that optical methods, 
which are at present quite in their infancy, and only used as rough 
guides to the man at the engine, may be the methods of the future, 


THE ELECTRIC LIGHTING (CLAUSES) ACT, 
1899. 


Tas Act, which has been passed for the purpose of incorporating in 
one Act certain provisions usually contained in provisional orders 
made under the Acts relating to electric lighting, comes into opera- 
tion on October 1st, 1899. It consists almost entirely of a schedule 
comprising rules and regulations in accordance with which under- 
takers are to supply electricity in the area named for that purpose in 
any special order of the Board of Trade, and a short clause of incor- 
poration will have the effect of materially shortening any such order, 


the schedule are to be read and construed subject 
— a the provisions of the Electric Lighting Acts, 1882 
1 


The following abstract, which does not claim to give anything more 
than a bare outline of a long and complicated schedule, will serve to 
show the general nature of the rules which must be observed by an 
electric lighting corporation. 

After an interpretation clause which defines the various technical 
terms used in the schedule, the second section provides that under- 
takers are to be “ the authority, company, or other person named for 
that purpose in the special order.” A reference to the Electric 
Lighting Act of 1888 shows that the local authority in any given 
area are not only entitled to be undertakers, but that they may, 
subject to the provisions of Sec. 2 of that Act, purchase compulsorily 
the undertaking of any private company or person. This power is 
in no way curtailed by new Act. 

By Section 5, where the undertakers are not the local authority, 
provision is made for the deposit of a sum of money to the amount 
specified in the special order by way of security for the due execution 
of the works. The sum so deposited is to be repaid in equal moieties 
as soon as it is certified by an Come that sums equal in amount 
have been expended on the works by the undertakers. 

The 7th Section makes frovision for the outlay of monies received 
by the undertakers—other than borrowed money or capital—in the 
following order :— 

1, Payment of working and establishment expenses. 

2. Payment of interest or dividend on mortgages and stock. 

3. In providing any instalments or sinking fund. 

4, neve of expenses of execgting the special order not properly 
chargeable to capital. 

5. In providing a reserve fund, if they think fit. 

It the surplus in any year exceeds £5 per centum per annum upon 
the aggregate capital expenditure on the undertaking, the under- 
takers are to make such rateable reduction in the charge for the 
supply of energy as in their judgment will reduce the surplus to that 
maximum rate of profit. This enactment will be appreciated by con- 
sumers, but the limitation of profit to 5 per cent. not afford any 
— st ong inducement to private companies to undertake the supply 

electricity. 

Where the local authority are undertakers a curious provision in 
Section 8 prevents them from purchasing ten or more houses which, 
on the 15th day of December last, before the commencement of the 
Special Order were occupied by the “ labouring class.” 

By Section 10 it is absolutely forbidden for the undertakers to 
place any electric line above ground except on their own premises, 
while connection with earth is prohibited unless with the consent of 
the Board of Trade and the Postmaster-General. 

Sections 11—20 deal with the works which the undertakers may 
effect, and prescribe the various notices to be served before opera- 
tions are commenced. By Section 14, if they propose to place any 
works along any street or public bridge, one month’s notice must 
be given to the local authority and the Postmaster-General, who 
may approve or object. If any objection is lodged the under- 
takers may appeal to the Board of Trade. Default in meeting with 
the requirements of this ssction is visited with a fine of £10, and» 
daily penalty of not more than £5. 

Where streets are repairable by the County Council, and where the 
proposed works are likely to interfere with any such street, or any 
railway or canal, it is provided by Section 15 that notices must be 
served upon the County Council in the former case and in the latter 
case upon the body or person for the time being entitled to work the 
railway or upon the owners of the canal as thecase may be. Disputes 

ising with regard to compensation are to be settled by arbitration. 

By Section 16 the person or body liable to repair any street, or 
em to break w r the purposes e Speci er, may, 
oa giving the watiesiatons notice themselves, perform the under- 
takers’ work, in relation to the breaking up, filling in, and reinstating 
of roads, &c. Thereupon they shall be entitled to execute the works 
at the request of the to whom they may also look for 
— properly incurred. 

ith regard to alterations of pipes, wires, &c., under streets, 
these can only be made subject to notice having been given to the 
owner of the pipes and wires [see Section 17]. This provision 
applies equally for the protection of the undertakers themselves. _ 

y Section 18, the undertakers are required to give three days 
notice to gas companies, water companies, and the local authority of 
their intention to dig or sink any trench for laying down or con- 
structing any new electric lines. A similar duty is imposed upoo 
these bodies when they are about to take up the road. In each case 
the interested parties are entitled by their officer to superintend the 
works. Penalties are imposed for the infringement of this clause. 

Section 20 contains stringent provisions with regard to the laying 
of electric lines in such a manner as to interfere with any existing 
telegraph or telephone wires. : 

Sections 21—26, which provide for compulsory works, contain some 
enactments which are of interest to the consumer. The undertakers 
are compelled to lay down suitable wires, &c., within two years after 
the commencement of the provisional order. Twenty-eight days before 
commencing to lay an electric line in any street, they must serve upon 
the local authority, and the owners and occupiers of the i 
adjoining, a notice of their intention so to do. Default in laying 
mains within the prescribed period may be punished by fine, or 10 
extreme cases by revocation of the special order. A requisition to 
lay distributing mains may be made by six or more owners of premises 
along any one street. This may be refused by the undertakers unless 
the persons making the requisition, ia addition to certain other 
undertakings, guarantee to take a supply of energy for three years. 

Sections 27—30, which deal with supply, provide for a continuous 
supply of electrical energy. ‘The maximum power with which any 
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consumer shall be entitled to be shall be of such amount as 
he meg be not exceeding what may be 
y 


y 
acci 


Trade. 

The prices to be charged are not to exceed those mentioned in the 
special order, subject to revision by the Board of Trade. 

Electric inspectors may be appointed by the Board of Trade. 
Their duty will be to inspect the undertaker’s lines and works, the 
meters of consumers, and to undertake any other duties required of 
perce? Nhe cratic Their salaries are to be paid by the local 
aut 

By Section 38 it is provided that notice of any accident by explo- 
sion lane is to be sent to the Board of Trade by the undertakers. 

Sections 39—48 make provision for the inspection and testing of 
mains, and also the works and supply on the consumer’s premises, 
for which purpose the undertakers are to provide instruments on 
their own premises. These tests may be made at all reasonable 
ti bi 4 ag inspectors appointed in accordance with the provisions 
of ti 

Sections 49—59 provide that meters are to be used in all cases, 
unless otherwise between the consumer and the undertaker. 
Meters are to be gupplied by the undertakers, but must be kept in 
order by the consumer at his own expense. Where meters are let on 
hire by the undertakers they must, unless the agreement otherwise 
provides, keep the meterin order. Any differences as to the correct- 
ness of the meter are to be settled by the inspector. Where the 
method of charge is altered, the un must provide new 
to the consumers. 

undertakers may place upon premises of any consumer a 
meter to measure the supply, or to check the measurement of the 
consumer’s own meter. 


excepted. 

Sections €8—68 deal with the revocation of the Special Order under 
certain circumstances. It will be revoked under the following 
circumstances: (1) Where undertakers are insolvent. (2) Where the 
undertaking cannot be carried on with a profit. (3) Where the local 
—o" undertakers and the works are not executed ; (4) by 
consent. 

By Section 69 it is provided that in certain cases where it is 
proved (a) that the undertakers are supplying energy otherwise than 
by an approved system ; (>) that any lines are defective; (c) that any 
work of the undertakers injuriously affects any telegraphic line of the 
Postmaster-General, the Board of Trade may by order specify the 
matter complained of, and require the undertakers to abate it, under 
penalties for delay. 

By Section 76:all penalties, &c., and other monies recoverable under 
the Special Order may be recovered summarily in the manner 
provided by the Summary Jurisdiction Acts. 

Section 77 renders the undertakers answerable for all accidents, 
damages, and injuries happening through the Act or default of them, 
or of any person in their employment, by reason of or in consequence 
of ~~ of the undertaker’s works, and im upon them the daty 
of indemnifying all authorities, bodies, and persons by whom any 
street is repairable and all other authorities, companies and bodies, 
collectively and individually, and their officers and servants, from all 
damages and costs in respect of those accidents, damages and 


injuries, 
Section 79 the Postmaster-General is declared to be entitled to 


By. 
all his 


Subject to certain modifications which are set forth in Ssctions 83° 


and 84, thé Act is made applicable to Scotland and Ireland. 
An appendix incorporates the following Sections of certain public 
Acts with this Act :— 
1. Electric Lighting Act, 1882, Scction 12, 
= Gasworks Olauses Act, 1847, Sections 6—12,and Scctions 18 
P Clauses Act, 1871, Sections $38—42, and Sections 45 
an 


THE COPPER MARKET IN AUGUST. 


Mzssas. H. R. Menton & Co.’s statistical for the fortnight 
ending August 31st shows that the price cf standard copper has 
advanced 10s. per ton, and that the stocks in European ports or afloat 
thereto have fallen 630 tons since July S3let. The position, therefore, 
is slightly less favourable to consumers of the metal than at the com- 
mencement of the month. The supplies during August totalled 


17,965 tons, against 18,595 delivered, and the stocks on August Sist 
amounted to 32,389 tons. 

The supplies during August from North America and from Chili 
were below the average of the preceding 12 months, while from all 
other countries the supplies have exceeded the average. The ship- 
ments from “ other countries” are less than in July, being 4,245 tons, 
as compared with 6,767 tons in the previous month; but both of 
these totale are above the average, and promise well for the fature 
yield of these outside countries. 

The relative costs of copper and aluminium, when used as electrical 
conductors, are now expressed by— 

893 x 863 x 59 _ 4,541 _ 116 
308x145 x 886 100 


Aluminium at 29 cents per lb. (the Pittsburg Company's price for 
aluminium rods) is, therefore, still ccnsiderably cheaper than copper. 

The following new copper mining companies have been floated 
during August :— 


Lyatt Brooxs Corpmr Corporation, LimirEp, 
Carrtat £300,000. 


The capital of this company had been privately subscribed, and the 
prospectus was published merely for public information. The 
vendors take £275,000 in shares, and the remaining £25,000 is held 
as working capital. The property covers 70 acres, and adjoins the 
North Mount Lyall Company’s property in Tasmania. A body of ore 
40 feet in thickness has been found, and 121 assays of daily samples 
taken from the ore face have shown over 10 percent. of copper. The 
only report on the property appears to be by Mr. R. Schloesser, 
M.E., acting for the vendors, the Mount Lyall Blocks Mining Com- 
pany, of Melbourne. The cost of mining and delivering the ore at 
Queenstown-Tasmania is estimated in this report at 11s. per ton. 
Gold and silver are expected to be obtained in payable amounts. 


Tue Corres Company, Limrrep, Carrrat £750,000, 


This company has been formed to purchase and develop two groups 
of copper ore properties in New Caledonia—the island in the Pacific 
Ovean. The properties cover an area of over 4,000 acres. The two 
groups are connected with each other and with the coast by a rail- 
way nearing éompletion. The ores are sulphides. The Pilon pro- 
perty has been extensively developed, and bodies of ore, assaying 
8 to 20 per cent. copper, have been located. The Ao property has 
not yet been satisfactorily opened up, but the indications point to 
the geological formation bsing similar to that of the Pilon property. 
The average value of the ore in sight, after subjection to hand picking 
and concentration, is given as 154 per cent. copper, 8 oz. silver. and 
9 grains gold. An annual shipment of 40,000 tons is estimated, and 
taking copper at £65 per ton, an annual profit of £265,000, or 35 per 
cent. on the capital, may be expected. 

The International Copper Corporation, Limited, are the vendors, 
and are realising at a profit. £50,000 is to be appropriated for working 


capital. 

The purchase price is fixed at £700,000 in cash or shares. 

Taking the above figures, a simple calculation shows that the esti- 
mate of a 35 per cent. return on the capital is based on a profit 
of £43 per ton of copper contained in the ore. This is too high, 
and we shall be eurprised if the 35 per cent. dividend is ever paid or 
earned. Jf the International Oopper Corporation, Limited, are 
assured of the latter, would it not pay them to stick to the 
property ?—for 35 per cent. dividends are not very common at the 
present day. 


Tue Mount Coppzr Minus, Liuirup, 
Carrrat £300,000. 


This company has been formed for purchase and development of 
the Mount Chalmers Copper Mines in Queensland. The properties 
cover 140 acres, and are situated 20 miles from a railway and 16 
miles from the coast. Shafts have been driven through the property, 
the main body of ore has been located, and 1,500 tons of ore have 
sight brought to surface. 200,000 ph in 

t, averaging 6 per cent. copper, 4 czs. silver, wts. 

Taking an output of 500 tons ore per week, a smelting plant of 
this captcity should yield a profit of £78,000 per annum with copper 
= be per ~~ The mining and smelting charges should not exceed 

8. Gd. per 

Mr. D.-W. Blexter is the vendor, and is re-selling at a profit for 
£250,000, £175,000 of which is to be paid in ordinary shares and the 
balance in cash or shares, 

In conclusion, we may draw attention to a note in the Foreign 
Intelligence columns of the Times of August 2nd, to the effect that 
a Russian mining association has obtained a 70 years’ lease of a terri- 
tory which includes nearly all the north of Persia, and is believed to 
contain the richest copper mines in the world. 

The Amalgamated Copper Company, of New Jersey, will certainly 
have to increase its capital to an alarming extent, if any control of 
all these new producing mines is to be established or maintained. 


AUTOCAR TRIALS AT LIVERPOOL. 


Tam recent autocar tests at Liverpool form the subject of some pretty 
scathing remarks in a contemporary by a writer and an engineer wlio 
signs himself “ Traction Engine.” The gist of these remarks is that the 
small loads aos in autocar ee are a mistake; that _ autocar 
people are begin to learn w now ancient history with traction 
work with steam motors will approach 
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traction engine practice; and finally, to sum up, we may almost say 
that the problem of road traction would have solved long ago 
it it not been for the very severe restrictions imposed upon 
the use of traction engines. 

The writer goes into considerable detail in his letter in respect of 
the question of fiat tyres and other details, and concludes that pro- 
gress is being made, and that in a few years’ time it may be possible 
to purchase a really serviceable motor van at half the prices asked 
for the things now being made. He compares £500 worth of motor 
van with £500 worth of traction engine greatly to the advantage 
of the latter. 

We think, however, that while there must and will be many errors 
in the early days of the autocar and similar vehicles, there will be 
some sound practical outcome in the shape of something different 
from a traction engine. As to the steam traction engine as now 
built nothing but admiration can be recorded. It is really a fine 
sight to see a traction engine sunk up to its axles in soft clay on an 
irregular surface; to see it fed under its wheels with chunks of 
timber and watch it climb out of the slough by its own energy. 
There are few specimens of mechanical an. tts Mi that surpass a 
good strong traction engine. The adaptation of means to an end and 
the way in which an engine accommodates itself to any sort of sur- 
face and climbs banks and obstructions are really marvellous. Roads 
were made for vebicles to run upon. We fail to sze that gas and 
water mains should be allowed to limit the user of the road surface, 
because gas companies are so busy diluting their product with 
hydrogen and carbonic oxide—we apologise, we should say water-gas 
—thatthey have no time to place their pipes properly. The traction 
engine makers have met their problem by slow speeds and heavy. 
loads, and if freed from unreasonabl; restrictions,an immense field 
would be laid open for their use. But this does not dispose of the 
fact that there is a need for lighter vehicles also. We are inclined:to 
doubt the value of the small-tube boiler for the work of the autocar. 
There are many curious feed waters likely to be put into the tank of 
a road engine. This cannot be guarded against. How will smak 
bent tubes act with such waters, often excessively sedimentary ? 
“Traction Engine” very properly animadverts on the placing of 
working parts or undergear within 5 inches of the ground. This, of 
course, cannot be admitted; it cannot endure, and with many other 
crudities must be eliminated from autocar work. 

_ ‘Such letters will do good. Criticism of a fair nature will not kill. 
Autocarists have much to learn, and if in earnest will welcome 
technical criticiem. 


THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


In view of the meeting of the British Association for the 
Advancement of Science now proceeding, the reports of the 
convention of the American Association, held at Columbus 
from August 21st to 26th, possess a special interest. Dur- 
ing the meeting there were 273 papers read, a large number 
being on electrical subjects. The president was Dr. Edward 
Orton. Weare indebted to the Hlectrical World and Engi- 
neer for the following abstract of his inaugural address, as 
we as for the pspers which are also briefly summarised 
ow:— 


Dr. Orton reviewed the progress of science and its effect upon 
civilisation since the human race “ first found itself.” He looked 
back so comprehensively and with such a clear mental vision from 
the closing year of the prerent century, and ccmpared the 19th 
century with all past time so ably that much of the final success of 
the meeting is attributable to his masterly address. White haired 
and trembling with age, after 50 years of devotion to the progress of 
human knowledge, yet preserving all those graces that fit him to pre- 
side over a deliberative body, the effect of his presence on that 
occasion was impressive. His was 80 simple and well 
chosen that it would be hard to find a twelve-year-old boy who would 
not have listened to and understood perfectly what he had to say. 
Dr. Orton said that the next century seemed destined to show the 
rounding out of medicine into an exact science; a better kaowledge 
and use of the laws of energy; a nearly perfect understanding of the 
phenomena of electricity and magnetism; and some comprehension 
of the mystery of life itself. What is needed to-day in science are 
builders as well as analysts, for the most usefal truths are the great 
ones, and the new ones destined to ba discovered will be arrived at 
by putting together some of the dry technical facts of which science 
is full to-day. He eaid in part:— 

“Our contributions to science are often fragmentary and devoid of 
special interest to the outside world. It is possible that we could 
make ourselves more interesting to the general public if we occa- 
sionally foreswore our reserve and spent a portion of cur time in 
re-stating established truths. We do not always know the real signi- 
ficance of what we have in hand. A fact or an observation that we 
may put on record here may have in reality a different significance 
than the one we are disposed to give it, and consequently may have 
far more importance than we recognise. But every fact has a place 
in the great temple of knowledge, and the wise master builders, 
some of whom appear in every generation, will find them and use 
them all, and then only will their true value come to light. The 
field which is the world was never so white to the harvest as it is 
now, bat it is still early moving on the dial of science.” 


After President Orton’s address the association divided into 
sections as scheduled, in order to facilitate special-work in each of 
the various departments of science. There were nine vice-presidential 
addresses, each before its respective section. 

Prof. C. M. Woodward, of Columbia University, was elected presi- 
dent, to succeed Dr. Orton at the 1$00 meeting, which is to be held 
in New York City. 


An Apparatus for the Demonstration of the varying Currents in the 
Different Conductors of a Rotary Converter.—By Prof. F.0. Caldwell, 
Ohio State University. 

This pera consists of (a) a disc of paper board, having a 
narrow slit cut along a radius, and occupying nearly the whole of the 
latter, on the edge of which slit is ascale of plus and minus amperes, 
with the z2ro at the middle; (b) a paper disc, placed under disc («) 
and marked with a datum circle under the zero of current, and a sine 
curve drawn with radial ordinates, its maximum being equal to the 
maximum alternating current supplied to the converter. Also two 
lines parallel to the sine curve, and radially distant therefrom by 
the amount of the direct current; (c) a pe 4 of paper board, upon 
which are represented two pole-pieces and two brushes, and upon 
a pivot in the centre cf which disc (a) and (b) turn. (d) Strips 
representing collector ring connection being so placed, and the dirc 
(b) being so attached to the back, that the maximum of the sine curve 
will come under the slit when the section of the armature disc (), 
including the slit, is under the centre cf the pole-picce, by revolving 
disc (a) the ordinate cut cff by the slit from one or the other cf the 
lines parallel to the sine curve will give instantaneous current in the 
conductor represented by the slit. The differant current curves in 
the conductors, differently situated with reference to the collector 
connections, may be studied by changing the points of attachment 
of ae latter relatively to the slit. Osher phenomena may also b3 
studied. 


A New Form of Electrical Condenscy having a Capacity Capable of 
Continous Adjustment—By Lyman J. Briggs, Physicist, U S. 
Department of Agriculture. 


This condenser consists of a stack of spring brass and mica sheets, 
arranged in the usual manner. The spring brass plates are given a 
curved form, so as to present an open structure when the condenser 
is assembled. The capacity of the condenser can consequently be 
continuously varied by compreesing the system of plates. The con- 
denser can be used eitherinairoroil. - - 


Current and Voltage Curves in Magnetically Blown Are and in 
Aluminium Electrolytic Cell.—By Prof. R. A. Fessenden, Western 
University of Pennsylvania. 


Shows that placing an alternating current arc in a strong magnetic 
field makes the current wave flat-topped ard increases the efficiency. 
Curves of voltage and current taken between different points in an 
aluminium cell shows that polarisation, not pure resistance ¢ ffects, 
are due to the formation of A), O;, but that change of phase abso- 
a takes place as film acts as dielectric of condenser. Efficiency 
low. 


Electrical Ancsthesia.—By De. E. W. Scripture, Yale. 


A method is described of pete ansesthesia—or rather anal- 

—by direct application of an electric current and without either 

— or local application of drugs, and based on the following 
pricipies 

An alternating current—preferably a sinusoid—with equal posi- 
tive and negative phases is made to traverse the nerve. At a proper 
frequency—about 5,000 complete periods in a second—it can be made 
to cut off all sensory communication by this nerve. Needles can be 
_ — part of the body supplied by the nerve without any pain 

ing fe 

Groups of nerves, ¢.g, the brachial plexus, can be cut, off from 
communication in a similar manner. Experiments are now being 
made in the effort to get at the root of the spinal nerves, and thus 


"it will cut off communication with the various parts of the body. 


Experiments have been tried in sending the current from the Casserian 
ganglion through the superior maxillary nerve with a view to cutting 
the teeth from communication, but the contraction of the facial muscles 
have proved as yet too disturbing. 

The experiments have made evident the fact that with increasing 
frequency of alternation the muscular contractions decrease; it is pro- 
posed to raise the frequency still higher to avoid muscular contractions 
while retaining the analgesic effect, a machine for this purpose being 
now under construction. 


Concerning the Fall of Potential at the Anode in a Geisler Tube.—By 
Prof. Clarence A. Skinner, University of Nebraska. 


Observations were made with a Geisler tube, cylindrical in form 
(length, 20 cm., diameter, 4 cm.), provided with disc electrodes 
(diameter about 2 cm.). The results given below were obtained 
in nitrogen gas (pressure, 3 to 6 mm.), through which a constant 
electric current from a storage battery of 600 was passed. 

The fall of potential at the anode was measured by a quadrant 
electrometer as the difference of potential between the anode and 
a movable platinum wire which could be approached to contact with 
the anode. So far as it can be proven by this method, the fall of 
potential at the anode is of the nature » sudden drop between 
electricity and gas. In the immediate neighbourhood of the anode 
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tis zero. The 
conduction may extend about 2 mm. from the anode, 
Outside 


On the Nature of Electricity and Magnetism, and a Determination of 
the Density and Elasticity of the Ether—By Prof. A Fessenden, 
Western University of Pennsylvania. 

Fourier’s idea of dimensions, as shown by his definitions, was 
explained, and it was pointed out how these have been departed 
from by later authors in suppressing dimensions, thus making the 
formu! merely a question of units. It was shown how Fourier’s 
ideas may be applied to the problem of the solution of the nature of 
electricity. All electrical phenomena, whose laws can be formulated 
in relation to mechanical quantities, are contained in the following 
three equations :— 


1—9/b:: k/u 
2—kuwi: 
4—quiiz 


Having but three FE and four unknowao quantities (7 : : 
quantity of electricity, quantity of magnetism, : : specific 
inductive capacity, and w :: a we cannot 
directly solve. Patting, however, 7 equal to an unknown tenn, z, 
and g 7, we may obtain all ble theories of electricity, including 
those already proposed by Lodge, Kelvin, Heaviside and others. For 
example, if z be put equal to i 7, then becomes a density, w the 
compliancy, &c., as given in one of Heaviside’s theories. For the 
solution we must get a fourth equation, 

A sketch of work extending over a number of years in search for 
this fourth eqvation and its discovery found in the relation between 
velocity of sound and electric conductivity; other relations were die- 
covered, but none giving a new equation. 

Williamson’s proof that either or « must be a density. Shaved. ges 
incomplete. Proof made complete, and same results o by 
two other methods, How to decide which is the density. 

We have relations between ¢ and 3, and / and u; we must there- 
fore look for relation between g and 1, or } and X, i.e , between H and 
wand vand *%. This leads us to the above conclusion through the 
above three equations. 

1. “ Bither & varies inversely with v, or « with #.” 

2. “The ccefficient which varies inversely with the corresponding 
intensity is a compliancy.” 

This gives a touchatone for detecting which of the two theories is 
correct. It is then shown that % does not vary inversely with », 
but that «does with Therefore is a ‘density and a com- 
pliancy. Part 2 of the paper contains additional proof. Shows that 
the effects of stress, permanent strain, change of composition and 
elastic pesgeetes all agree with this th and give the results pre- 
dicted by it. It is shown that all magnetic properties of iron can be 
expresed by two coefficients, and it is shown that the hysteresis 
coefficient is equal to one of these multiplied by a constant. 

It is also shown that there is a single relation between the density 
of substances and their specific inductive capacity, and that we are 
thus enabled to determine the density of the ether. This is done. 
It is also shown that the variation of ty with. temperature and 
with change of state follows this theory. 

Part 3 contains an account of the experiments made to establish 
the relation between # and « and of the precautions taken to avoid 
error. Curves are given showing results, 


The Dielectric Strength of Oils—By Prof. Thomas Gray, Rose 
Polytechnic Institute. 


At last meeting of this association the author an account 
of some experiments on the dielectric strength of insulating sub- 
stances, in which the results for oils were somewhat uncertain, and it 
had been found difficalé to form ony wer decided opinion as to 
whether the dielectric strength of # layer of oil is or is not propor- 
tional to the thickness of the layer. During the past spring Mr. 
C.E. Keyes, a member of the graduating class at the Rose Poly- 
technic Institute, continued the experiments on oil. Mr. Keyes 
directed his attention largely to the questions of proportionality of 
strength to thickness and the effect of filtering through drying 
materials like calcium chloride. The difficulties experienced last 
year, due to the variations of the dielectric under continued 
electric stress, were again met with. It was that fil 
through chloride of calcium or leaving the oil for a day or two mi 
With that substance did not remove the trouble and almost always 
reduced the strength considerably. By making a large number of 
Measurements in cycles of varying thickness of layer and then 
averaging the results, considerable evidence was accumulated which 
Went to show that the dielectric strength per centimetre thickness 
18 greater the thinner the layer tested. Oil seems, therefore, to agree 


with gases and most solids in this respect. The author stated that 
the subject is not by any means closed, but he gave afewcf the 
average results as an indication of the evidence obtained. The 
absolute value of the dielectric strength is largely a function of the 
length of time during which the oil been subjected to electric 
stress. A coneiderable number of oils were tested, and many of the 
samples gave results of a very erratic character. It seems probable 
that there isa gradual change in the dielectric properties of these 
liquids while under stress. Possibly the whole difficulty is due 
to a species of polarisation which may be most marked close to the 


In the following table the numbers in the headings are the thick- 
ness of the layers tested ; the first column contains the name of the 
oil and the numbers in the body of the table are the dielectric 


strengths in kilovolts per centimetre :— 
Kind of oil. 
Vaseline ... 131 120 169 103 95 96 91 ... 


Paraffin,28G. ... 91 81 76 7173 70 69 70 72 ... 
Paraffin,26G. ... 101 89 85 79 79 71 66 64) 62 60 
*N.W.V.0,,29G. 81 79 74 72 69 62 63 62 60 | xe 


t 


* Natural West Virginia crude oil from 29-80 gravity. 


Polarisation and Internal Resistance of Copper Voltameter.—By Prof. 
B, E. Woods, University of Nebraska, Lincoln, Neb. 


The polarisation of electrolytic cells by means of direct current is 
usually measured upon an independent circuit after the polarising 
current is removed. The charge from the one circuit to the other 
cannot be made instantaneously and the polarisation actually 
measured is less than the maximum. This has its effect upon the 
apparent in‘ernal resistance, r, which is calculated from the uls, 


r = =" where m, P and i are the applied electromotive force 


isation and current respectively. Values of 7 thus obtained 
erroneously with increasing i. The experiments indicate that 
this arises from a failure to measure the maximum of Pp. This is 
shown by measuring P at different time intervals after the removal 
of the current. The time intervals vary from ‘00006 to ‘045 of a 
second, The results indicate that constant resistance for all current 
strengths would probable ba obtained if the polarisation could be 
measured im sero time after the removal of the polarising ‘electro- 
motive force. Measurements were made with the condenser and 
ballistic galvanometer and the circuits were manipulated by a 
swinging pendulum. Tke smallest time interval is very near the 
time required to charge the condenser through the apparent electro- 
lytic resistance. Therefore shorter time intervals, though desirable, 
can hardly be obtained by the condenser method. However, greater 
accuracy in the determination of the shortest time interval is possible 
and desirable. Toe observations are limited to the copper voltameter 
with different siz> plates. 


An Absolute Determination of the E.M.F. of a Clark Cell.—By Prof. 
H. S. Oarhart and K. E. Guthe, University of Michigan. 


The db ge gives an account of the continuation of ments 
made with an absolute electro-dynamometer for the determination of 
electrical units. . While last year the electro-chemical equivalent of 
silver was redetermined, this year by practically the same method 
the E.M.F. of the Clark standard cell was found. Asa result of the 
meaturements, E = 1:4333 volts at 15° O. 


The Equipment and Facilities of the Office of U.S. Standard Weights 
and Measurements for the Verification of Electrical Standards and 
Measuring Apparatus.—By Dr. Frank A. Wolff, jan. 

The paper briefly outlines the steps so far taken by the office of 
standard weights and measures for the verification of electrical 
standards and measuring apparatus submitted by institutions, the 
trade and by individuals. A description is given of the preliminary 


standards of references ado the methods of comparison 
employed and the accuracy o as shown by comparisons 
already 

To fix the value of the standards of resistance pending 


- the construction of anumber of mercury units, frequent com 


are to be made of the present standards with each other, with mer- 
cury copies, the construction of which is to be taken up immediately, 
and with new coils known to the highest degree of precision in terms 
mercury units, and therefore in terms of the B.A. 


The unit of electromotive force will similarly be fixed by a con- 
struction from time to time of new Olark and cadmium cells from 
y purified materials by the frcquent intercomparison of the 
id ones of each type with each other, and by the determination of 
= and cadmium cells of 
office. 
The object of the paper is mainly to announce to the public in 
general this enlargement of the scope of the work and its policy to 
guarantee the highest present attainable accuracy. 


Effect of Magnetisation on the Modulus of Elasticity.—By Prof. J. 8. 
Stevens, University of Maine. 
It has already been found (Cornell Lab.) that temperature changes 
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affect the modulus of electricity. .This experiment tested the effect 
of magnetisation. Steel and wrought-iron bars 60 x 1 x 0°64 cm. were 
used, and loads of 1 kg. and 3 kg. fastened to the centre. These caused 
a deflection. When the rods were magnetised by forces ranging from 
199 to 126 O.G.8. units, the deflection was decreased, showing that 
magnetisation increases the modulus. 

The change in deflection was increased by an interferometer, one 
plate of which was fastened to the bar, and the motion read in 
wave lengths of light. Temperature changes were guarded against 
—(1) by a stream of water flowing between coil and rod; (2) by testing 
with a sensitive thermometer; (3) by noticing that the change in 
defizction was always sudden; (4) by discovering no change ina 
copper rod. 

The measurements were not considered sufficiently exact to enable 
it to be stated that there is a regular relation bs:tween magnetic force 


and the modulus increased with the magnetising force. 


THE STRESSES IN STEAM ENGINES, 
WITH SPECIAL REFERENCE TO ELECTRIC 
TRACTION, 


Il, 


In commenting upon this subject it was the writer's intention to say 
something on circuit breakers, never havirg seen a traction plant 
without some form of circuit breaker ; it was something of a surprise 
to read Mr. Taylor’s criticism, which was based apparently on the 
impression that the first article had been intended to apply. toa 
plant without a circuit breaker. It was, however, simply written 
on the assumption that circuit breakers, as usual), did exist, and that 
they would act as desired. It cannot, however, be denied that in 
the best of plant, apparatus may sometimes fail, and it is a matter on 
which very wide ranges of opinion may exist, as to how far a plant 
must be saddled in perpetuity with a charge designed to meet a case 
that may never arise. American bridges, for example, are sometimes 
designed to resist wind stresses of 56 lbs. per square foot, when not 
loaded. When loaded, however, a wind stress of 30 lbs, only is 
provided for, the reasoning being that anything over 30 lbs. will 
overturn the train and w the bridge, and, in brief, it is as well to 
be hung for stealingasheep asalamb. It isa little curious that 
Americans, who have so long been reviling English wastefulness of 
material—they call it ignorant clumsiness —should now be under 
criticiam on the same score. In most instances our English 
clumsiness has proved correct practice, and American clumsiness 
seems to be genuinely the other thing. In providing excessive 
shaft strengths to meet a possible failure of circuit breakers, 
an engine is charged in perpetuity with a constantly acting brake. 
The question is thus: Will it pay? It seems to be an axiom of good 
design that such enormous stresses should be provided against by 


arranging the vo that they cannot receive excessive stresses, not 
that they should ba clumsily strong to withstand them. In rollin 
mill work excessive stresses are 80 common, and practi outside 
design to provide for, that breaking pieces are introduced whosa sole 


duty is to break when the stressexceeds acertain figure. It would have 
been better had the Glasgow engines been designed with a breaking 
piece between the fiy-wheel and the generator than that the whole 
structure should have been excessive. Breaking pieces can be cheaply 
made and can be kept in stock and rapidly changed. Butin on 
work it is not impossible to design in such a way that the strees due 
to a short circuit shall not come upon the shaft. To show this up 
clearly a little steam engine history may not be ont of place. Sixty 

ars ago a very usual factory engine was a single beam engine. A 
Se fly-wheel was fixed on the shaft and revolved close against the 
engine house wall. On the other side of the wall was placed a large 
spur wheel also on the engine shaft. All interchange of energy 
between the fiy-wheel and the spur-wheel had to pass down the fly- 
wheel arms, through the keys, along the shaft, through the keys of the 
spur-wheel, along the arms of this, and so to the teeth. 

Had the exchange of energy been very great many shafts would 
have twisted cff. Probably a good number of old cast-iron shafts did 
break. But in due time all this stress was abolished by one of two 
systems of construction. One system was that of bairn, who 
fastened the toothed rim outside the rim of the fiy-wheel; hence 
arose the spur fiy-wheel. The other system consisted of casting a 
bracket on each fly-wheel arm a short distance inside the rim and 
fixing the toothed rim segments to these brackets. Obviously, 
in either case did any transfer of energy take place through the 
shef:. This served merely to transmit the maximum steam 
stress to the fly-wheel, and all further stress was dealt with botween 
the fly rim and its load or work. In the Glasgow engines the fly- 
wheel is properly placed, so far as it protects the engine from sudden 
and excessive loads, but it is placed on the opposite end of a piece of 
shaft from that occupied by the generator, and this bit of possibly 
heavily stressed shaft ought to be the breaking piece, and should be 
designed as such. Now it is bad design to have what is really looked 
on as a breaking piece and yet not to design it as such. The sugges- 
tion is obvious; reform it altogether by har ogee a fly-wheel 
generator. These are made, and have been made. ould not the 
present be a very suitable time for the question to be discussed ? 
American practice seems to favour a type of generator for traction work 
which does not possess in itself any qualities of the fiy-wheel. The 
large engines intended at one time to have been employed at 
Deptford in electric light work would have furnished a good illus- 
tration of the suitableness of fiy-wheel generators... The present 


writer has dealt solely with the mechanical and structural side of the | 


question. The fiy-wheel generator would at once protect the engines 
as now a fly-wheel protects them from undue stress, and it would 
abolish the necessity of abnormal shaft diameter to meet the possibie 
stress arising from a dead short, and not dealt with by circuit break:r, 
this being assumed to fail. The question is one which deserves attention, 
for by continuing the use of a generator only connected to the fly-wheel 
through the medium of a common shaft, there is introduced sn 
_ of uncertainty against which the only safeguard is the circuit 


From the tone of Mr. Taylor’s criticism there appears, in his 
mind at least, a certain doubt of the circuit breaker. Given a per- 
feotly satisfactory fly-wheel generator, it would then appear that the 
enormous stresses cf which we have heard so much have been driven 
into the connection between the fiy-wheel and the generator, and any 
result of a short will be a burn-out. If, on the whole, the circuit 
breaker is a reliable article, it will prove cheaper to risk a burn-out 
than a break. But if the circuit breaker is to fail frequently, it 
might easily prove cheaper to revert to present construction and put 


in the designed breaking piece. ~ 
The reliable character of circuit breakers is certainly an assump- 
tion underlying much American practice, for the only break. 


ing pieces are the crankshaft and crank pin, through which the 
stress, described by Mr. Taylor as probably 1,000 per cent. of 
ordinary stress, is compelled to pass. Does not this prove the 
generally reliable quality of circuit, breakera ? 

Finally, where a generator must be of such a type as to demand 
aseparate fly-wheel, it would appear to be good practice to allow the 
necessary shaft strength, by placing both the wheel and the generator 
on a shaft of sufficient strength, but avoiding the use of such 
excessive diameters at the bearings. In a pair of engines with 
generator between this is readily arranged. That this has not 
been done is evidence that the location of stresses bas been little 


studied, 


THE B.A. PRESIDENTIAL ADDRESS. 


Tas address of Prof. Sir Michael Foster, K.0.B ,Sec. RS., the new 

resident of the British Association for the Advancement of Science, 

vered at Dover on Wednesday evening, contains very little that 

is of direct interest to electrical men. We extract the following, 7 
electricity :— 

“Te noes be one word of science which is writ large on the life 
of the present time, it is the word ‘electricity’; it is, I take it, 
writ larger than any other word. The knowledge which it denotes 
has carried its practical results far and wide into our daily life, 
while the theoretical conceptions which it signifies pierce deep into 
the nature of things. We are to-day _— and justly proud, both 
of the material triumphs and of the intelligent is. which it has 
brought us, and we are full of even larger hopes of it in the fature. 

“At what time did this bright child of the nineteenth century have 
its birth ? 

“ He who listened to the small group of pb hrs of Dover, who 
in 1799 might have discoursed of natural knowledge, would perhaps 
have heard much of electric machines, of electric sparks, of the 
electric flaid, and even of positive and negative electricity ; for 
fric‘ional electricity had long been known and even carefully studied. 
Probably one or more of the group, dwelling on the observations 
which Galvani, an Italian, had made known some 20 years before, 
. devel views on the connection of electricity with the phenomena 
of li bodies. Possibly one of them was exciting the rest by 
telling how he had jast heard that a professor at Pavia, one Volta, 
had discovered that electricity could be produced not only by rubbing 
together particular bodies, but by the simple contact of two 
metals, and had thereby explained Galvani’s remarkable results. 
For, indeed, as we shall hear from Prof. Fleming, it was in that 
very year, 1799, that electricity as we now know it took its birth. 
It was then that Volta brought to light the apparently simple truths 
out of which so much has sprung. The world, it is true, had to wait 
for ‘yet some 20 years before both the practical and the theoretic 
worth of Volta’s discovery bacame traly pregnant, under the fertilis- 
ing influence of another discovery. The loadstone and magnetic 
virtues had, like the electrifying power of rubbed amber, long »cen 
an old story. But, save for the compass, not much had come from it. 
And even Volta’s discovery might have long remained relatively 
barren had it been left to itself. When, however, in 1819, Ozrsted 

made known his remarkable observations on the relations of qectri- 
city to magnetism, he made the contact needed for the flow of a new 
current of ideas. And it is perhaps not too much to say that those 
ideas, developing during the years of the rest of the centary with a2 
ever-accelerating swiftness, have wholly man’s material 
relations to the circumstances of life, and at the same time carried 
him far in his knowledge of the nature of things.” ; 

On Thursday morning the Association settled down to the sectional 
addresses and discussions. Sections A and G are those in which 
elestzienl papers are generally read. The names of presidents, &:., 
are as follows :— 


Paystcat 


Prisident.—Prof, J. H. Poymrtna, -D.8c., F.R 8. 
Vice-Presidents.—Prot, W. E. Ayrton, F.R.8.; Prof. A. R. Forsyth, 
M.A., F.R.S.; Prof. J. J. Thomson, M.A., F.BS. 
Secretaries. — J, Howard, D.Sc.; ©. H. Lees, D.Ss.; Prof. W: 
Wateon, B.Se, (Recorder); T. Whittaker, 
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Scrence. 
President.~ Sir W. H. Wurrs, K.O.B., F.R.8., Pres.Inst.M.E. 
Vice-Presidents.—Sir Benjamin Baker, K.CM.G., F.R8.; Sir John 
Wolfe-Barry, K.C.B., F.RS, MInst.0.E.; Sir 
W. H. Preece, K.C.B., F.R.S8., Pres.Inst.0.E. ; 
E. Rigg, M.A. 
Secretaries.—Prof. T. Hudson Beare, F.RS.E. (Recorder); W. A. 
_ Price, M.A.; H. E. Stilgoe, Assoc.M.Inst.C.E. 


ELECTRIC RAILWAYS. 


A SPECIAL number of Cassier’s Magazine, wholly devoted to 
electric railways, has appeared, and is a creditable production, 
thongh it may be doubted whether such a number is not 
rather out of the way of the true magazine. With nearly a 
score of writers on the same subject in its many details, it is 
certain there is a considerable repetition, and some waut of 
variety. Probably the most interesting article at this jancture 
is that by Mr. F. S. Pearson on the “ Conduit System.” 
Someone described New York as a village compared 
with London. Very probably New York is this in a certain 
sense—the sense of gas and water-pipe interferencc—but 
New York is big enough and bad enough to be able to 
produce some shockingly bad photographs illustrative of the 
conduit system—bad, we mean, for the system, for the 
ictares show a terrific amount of work involved in 
aying down a conduit system. And if so much in New 
York, what may not be expected in London? Cross-sections 
of New York streets show the work to be very heavy, and 
we much fear that if London is to wait for the conduit system, 
so easily laid down on the professional blackboard of 
experts, we shall never see a decent system in London at 
all, The author of the paper does not attempt to disguise 
the expense of the conduit system. 
f Mr. Benjamin Taylor contributes an article on “ Muni- 
cipal Tramways,” which is of epecial interest. He shows 
that where municipal tramways have been a success, it has 
b2en in spite of, rather than because of, municipalisation. 

Mr. Abbott, who writes on electrolysis, points out that 
very little is now heard of this evil, even in America, and if 
this be so there can be very little prospect of trouble with 
our B.O.T. rules as to “ x ¥ 

Mr. Lloyds writes hopefully on batteries, for long hardly 
used in America, but now often put in with very large systeme. 
Usually 250 cells of es much as a ton each are installed. 
They are wood, lead-lined, and in an optimistic vein the 
battery is prophesied to take care of all load above average. 
If this desirable consummation could be attained, what a 
difference would come over traction work! Plain factory 
engines would ran under ateady load so many hours a day. 
The Metropolitan Company of New York has two battery 

nts of 540 cells each. These cells measure 4 feet x 21 
inches x 24 inches, and are placed in two sections of 270 
cells each, operated in parallel. The capacity is 8,000 
ampere-hours with a one-hour rate of 4,000 amperes. The 
battery acts as an equaliser, levelling up or down all fluctua- 
tions. A third similar battery is being installed. 

The Southside line in Chicago formerly showed a maxi- 
mum load of 7,500 amperes, and a sudden fluctuation of 
5,300 amperes. With batteries the maximum load is 5,700 
ag: and the variation only 2,000 amperes. 

e need now to see another article on battery main- 
tenance. 

A most interesting article is that of Thorburn Reid on 
“Early Traction History.” The year 1835 is the oldest 
recorded date of electric traction, when one Davenport, of 
Brandon, Vermont, drove his motors by primary batteries. 

Naturally, the whole of the articles have a strong trans- 
Atlantic bias, and in the midst of so very much laudation of 
quantity, it is not difficult to pick out facts that point to a 
good deal of not particularly first-class quality; not but that 
perhaps a good deal of cheap American construction has 


coabiet lines to be built where otherwise they could not have 
been. Here we have delayed so much, that we have 
lost more than would have built cheap lines, and recon- 
structed them. Perhaps the worst grumbler at the ways of 
this side is Mr. R. W. Blackwell; but why he should grumble 
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is not very clear. He has secured his share of the work 
going, and we believe that competition has so far left him 
—_ a decent profit on his prices. We kcow whereof we 

Finally, there is another recurrence of the inevitable City 
and South London Railway so oft described, but we do not 
see why the power house should have been illustrated, unless 
to show, for the benefit of Americans, that it is driven by 
ordinary non-weighted engines, for there are glaring faults 
visible in the picture; for example, dynamos with their 
pulleys far below the engine pulley, and this gross fault 
counteracted by another as bad, namely, a jockey pulley. 
When will engineers learn never to run a belt down hill if 
it can possibly be avoided ? 

The magazine is further embellished with the worst col- 
lection of portraits of the 18 contributors it has ever been 
our lot to see. We can only trust that they are peaceful 
men and will not visit the sin upon the editor, who was 
on 80 worried as to allow one block to be placed upside 

own. 

We cannot think that on the whole the electric railway 
number has been a success. The subject is not one that 
appeals to the public as does a naval subject. A singular 
misprint occurs in Mr. Brill’s article on cars. He speaks of 
the Blackpool Tunnel in London having been once worked 
Ls nae prior to 1873, evidently meaning the old Thames 

unnel, 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


PATENTS.—1899, 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


17,372. “Improvements in collectors for electric tramways on the overhead 
conductor system.” J. Kaurr, H. D. Becker, M. Sees, M. Evy and P, Rosinson, 
Dated August 28th, 

17,379.“ Improvements in electric arc lamps.” O. B, HeLusrxom. Dated 
August 28th. (Complete.) 

17,410. “Improvements in electric accumulators.” R, Happan. (R. Goldstein, 
Germany.) Dated August 28th, 

17,411. ‘Improvements in negative electrodes for electric accumulators.” Rh, 
Happan. (R. Goldstein, Germany) Dated August 28th. 

17,417. “Improvements in and connected with electric fuses.” G. C, Maas. 
Dated August 28th, 

17,421, ‘ Electroplating apparatus.” L, Pornorr, Dated August 28th, 

“Tmprovements in electric cables,” G, E. Heyi-Dia, Dated August 

ith. 


17,454. “ Improvements in and relating to supports for overhead electric con- 
ductors.” A, ANDERSON and J. M. ANDERSEN. Dated August 29th, (Complete.) 


17,472. “Improvements in continuous electric ringing bells.” C. R. Juany, 
Dated August 29th. 

17,474. “Improvements in electric massage apparatus.” Dated 
August 29th. (Complete.) 

17,477.‘ Improvements in mouldings for electric wires and other purposes.” 
M. Cuasr, De F, W, Cuasr, G, Cope and E. Pranra, Dated August 29th, 
(Complete.) 

17,486. ‘Improvements in or relating to electric indicators.” H, L. Howanp 
and L. H. Cuine. Dated August 29th. 

17,504, “Improvements in means and apparatus for recording deflections of 
pointers, magnetic needles, coils, and the like, and the fluctuations of electric 
current, and for utilising such deflections or fluctuations to actuate or control 
various other mechanisms or apparatus.” E,A.Goppin. Dated August 29th, 

17,507. “Improvements in electric lamps with illuminating bodies made of 
second-class conductors.” V.I. Freeny. (Allgemeine Electricitits Gesellschaft, 
Germany.) Dated August 29th. (Complete.) 

17,510. “Improvements in electricity meters.” W.C.Jonunson and T, J. 
Mvurpay, Dated August29th. (Complete.) 

17,512. “ Electrical induction apparatus for igniting combustibles, gaseous 
charges in gas or oil motors, and the like.” J. Harpen. Dated August 2th. 

17,547. “Improvements in or relating to overhead systems for electric trans- 
mission of energy.” P.J, TYRRELL and J. TYRRELL, Dated August 3th. 

17,558. “Improvements in electric dynamos for continuous currents ‘with 
unipolar induction.” O. A. ZANDER and B. INGEstrom. Dated August 30th. 
(Date applied for under Patents, &c., Act, 1883, Sec. 103 February ilth, 1899, 
being date of application in Sweden.) (Complete.) 

17,5938. “ Improvements in transmission dynamometers or torque indicators.” 
A. M. Morcan. Dated August 31st. 

17,707. “Improvements in and relating to electric incandescence lamps.” 
V.1. Feeny. (Allgemeine Elektricitiéts Gesellschaft, Germany.) Dated Sep- 
tember Ist. (Complete.) 

17,715. ‘ Improvements in appliances for cutting off the current from elec- 
tric elevator motors, and for arresting the fall of the car.” J. H. Jounston and 
W.R. Weeks. Dated September Ist. (Complete.) 

17,719. “ Improvements in or connected with variable rate electric meters.” 
J.G. Lorrain, (H. A. Macdonald, France.) Dated September Ist. 

17,722. ‘Improvements in telegraphic apparatus.” A.C. CreHore and G, O, 
Seuirr. Dated September Ist. 

17,738. ‘ Improvements in connection with electric lamp and like apparatus 
for signalling, advertising, and similar purposes,” C, E, Kgnway. Dated Sep- 
tember 2nd. (Complete.) 

17,763. “Improvements in electric switches and regulating appliances.” 
J.D. Anpxews, Dated September 2nd. 
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17,772. “Improvements in systems of, and apparatus for, electrically trans- 
mitting and receiving signals, partly applicable to other purposes.” P. M. Jer- 
RARD. Dated September 2nd. 

17,774. “Improv ts in t 
Dated September 2nd. (Complete.) 

17,786. Improvements in electric telegraph apparatus.” S.G. Brown. Dated 
September 2nd, 


W.C. Jounston and T. J. Murpay. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tompson 
and Co., 322, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1898. 

2,604. ‘An electric time switch.” W. P. Thompson. (The Self-Winding Clock 
ny.) Dated February Ist, 1898. Relates to improvements in electric 
clocks and time switches. Consists in a combination in a system of electrical 
distribution of a circuit forming a part of the system with a switch controlling 
such circuit, an electrically energized clock, and electric connections for 
energizing it, a separate electrically energized secondary device acting under 
the control of the clock to open and close the switch in indefinite repetition and 

electric connections for energizing said secondary device. 12 claims, 


4,317. “A trolley connection for canal boats.” F. J. Shewring. Dated 
February 21st, 1898, Consists of providing the canal boat with a rigid trolley 
pole reversibly and permanently attached to the boat, a gravity balanced trolley 
consisting of two trolley wheels journaled in a frame having two depending 
arms united by a counter-balance, a rod connected to the arms, and a slding 
ring mounted on the rod, to which and to the arm of the trolley pole is attached 
awire. 3 claims. 

4,903. “Improvements in primary batteries.” J.€. Fuller. Dated February 
2sth, 1898. Relates to apparatus for generating electricity. Consists in 
churning the solution while in use as to keep it from polarizing. 16 claims. 


6,008. “Improvements in and relating to the carbon feeding mechanism of electric 
aro lamps.” ©. Wood. Dated March Ist, 1898. Consists in mounting above 


the electro-magnets two jointed arms or levers, one having preferably two arms. 


of the first order, and the other one arm of the third order. These are jointed 

one above the other on a common bracket, and are on'y connected through the 

brake band which passes round the brake weeel, and is connected to the ends of 

the levers. The levers are so mounted that the end of the set screw carried by 

the one in their movement travels up and down upon the inclined part or pro- 

= through the difffferent ratios of the particular throws of their arms, 
claims. 


‘Improvements In and connected with dynamo-electric machinery.” 
- Pickstone, R. S. Portheim, and A. C. Peebles.” Dated March 7th, 1898. 
Relates to a new self-oiling bearing, a new form of commutator, a new form of 
brush-holder, and a new form of coil former insulation. The bearing consists of 
@ metal covering attached to which are two bosses. The commutator consists 
in attaching copper connecting pieces to the inside of the commutator sections, 
insulating them and clamping them together by metal bush rings. The brush- 
holder consists of a metal casting, the upper portion of which is machined out 
to form a slide and to the bottom portion of which is fixed a circular disc which 
is rigidly attached to a rocker spindle. A circular metal sleeve provided with 
two projections revolves on the disc, and one of these projections press against 
a similar projection fixed on the brush carrier casting. The other projection 
on the sleeve contains a compression screw which presses against a suitable 
spring which is in abutment sith the fixed circular disc. The coil former con- 
sists of a metal coil former adapted for field-magnet winding and covered with 
any suitable insulation. 4 claims. 


6,147. “improvements in the electrolytic treatment of ores and slimes for the 
recovery of precious metals therefrom and apparatus therefor.” H.Riecken. Dated 
March 12th, 1898. Relates to the electrolytic treatment of ores and slimes for 
the recovery of metals, chiefiy gold. Consists of an open vat made of wood and 


lined at the sides and bottom with sheet copper which is silver plated. The | 


sides are inclined. At the bottom is a trough for the collection of mercury and 
at the top a perforated pipe for distributing the mercury over the sides. The 
gold forms on the copper sides over which the mercury flows, The anodes are 
of carbon fixed to a shaft which traverses the vat, and which is rotated or 
oscillated by any suitable means. It is connected to the positive pole of a 
dynamo, the lining of the vat being the negative pole. 6 claims. 


6,704. ‘improvements in switchboards for the control of high v electric 
circuits and apparatus.” H. F. Parshall. Dated March 19th, 1898. elates to 
improvements in switchboards. Consists in using the switchboard as an 
insulating partition between the switch contacts. 3 claims. 


9,692. “improvements in resistance apparatus tor regulating electromotors.” 
Siemens Bros. & Co., Ltd. (Siemens & Halske Aktion-Geselischaft, Germany.) Dated 
April 27th, 1898, Relates to the starting of shunt electromotors. Consists in 
employing in place of two sets of resistances only a single set, which is used 
consecutively for starting the motor and for subsequently weakening the 
magnetic field. The whole of this set of resistances is employed on ane and 
only a part on the other motor circuit. 2 claims. 


9,778. “Improvements in plates for accumulators.” M. Bernstein. 
Dated April 28th, 1898. The plate is provided interiorily with a gas chamber, 
so that gas can be passed in which is capable of renewing the active material. 
It is specially intended for vehicles. 1 claim, 


9,881. ‘‘Improvements in means and devices for electrically lighting coin-freed 

apparatus for displaying pictures.” A.W. Witt and M. W. Strikeman, Dated April 
‘ h, 1898, Relates to coin-freed apparatus. The light is given by an electric 
incandescent lamp in connection with a battery in the ‘apparatus, and is 
switched on when a handle, which also operates the transparencies, is pushed 
in and off when allowed to spring out, 2 claims. 


10,333. ‘‘ improvements relating to electric. signalling and similar apparatus.” 
L. $: Crandall. Dated May 5th, 1898. Relates ‘to electric signalling and refers 
to Specitication 18,686, 1895. A monogrammic grouping of lamps is under the 
aercsgge ol lock keys. Before the signal proper is lighted, a sight check can be 
seen. 6 claims. 


10,616. “Improvements in automatic for the for 

jone conversations and telegrams.” M. Ericsson and. S. Ritter. Dated 

May 9th, 1898. The coin in the coin-controlled apparatus in falling strikes a 

gong. The sound is transmitted by the telephone to the operator who does 

not make the required connection till this is heard. If the connection cannot 
be made the co:n is automatically returned. 3 claims, 


10,647. ‘Improvements in electric incandescent lamps.” W. J. Dated 
May /0th, 1€98. Consists in a novel construction of the lamp base, whereby a 
multi-tilament lamp may be used interchangeably with ordinary lamps, and in 
the advantageous use of one or more filaments as relatively dark resistance to 
modify the current for one or more other filaments within the vacuum, 5 claims. 


10,650. “‘improvements in and relating to electric arc lamps.” F. A. Gilbert 
and E. 0. Lundin. Dated May 10th, 1898. The armature of the solenoid on a 
tube surrounding the upper carbon. The upper end of this having a piston to 
enter 2 centrally supported dash pot at the top of the lamp. The clutch is 
mounted at the other end of the tube. When the upper carbon is burnt out it 
drops on to the lower, thus preventing damage to the lamp. 18 c'aims. 


11,360. “improvements in gene holders for enclosed electric arc lamps.” 
K. Weinert. Dated May 18th, 1898. Consists in detachably securing the globe 
in position by means of an aintight elastic easily-loosened holder, comprising a 
ring placed under the upper edge of the globe and furnished on its outer edge 
with recesses, inclined running surfaces and projections, 2 clai . 


12,866. “improvements in electrical circuit controllers.” H. H. Lake. (N. 
Tesla, United States.) Dated June 8th, 1898. Relates to a circuit controller 
comprising in combination a receptacle containing a conducting fluid, means 
for rapidly rotating the receptacle or the fluid therein, and a terminal or 
terminals supported within the receptacle and adapted to make and break 
electrical connection with the fluid. 52 claims. 
13,011. “‘Improvements in electric arc lamps.” The British Thomson-Houston 
y, Limited. (H.C. , Unifed States.) Dated June 10th, 1898, Relates 
tolamp clutches, and particularly those in which the clatch works directly on the 
pencil. Consists in an arangement by means of which the weighted follower 
may be removed to insert the carbons and then be replaced. 12 claims. 


13,707. “improved electro-acoustic telegraph with Morse transmitter.” N. 
mmacher. Dated June 20th, 1898. Consists in a manipulator in con. 
junction with a Morse transmitter in which the anvil contacts, against which 
the contact screws of the lever of the manipulator strike, are supported by 
springs for the purpose of minimising the noise. 7 claims, 


13,781. “improvements in automatic electric blook signal systems for railways.” 
L.C'Werner. Dated June 2ist, 1898. Consists of the combination of a trck 
having a sectional conductor forming insulated blocks, with a vehicle 
movable along the track,a primary electrical register controlled by a block 
circuit, and a separately operative secondary electrical register controlled 
conjointly by the primary register and a block circuit. 7 claims, 


14,959. “Switch and contact ratus for the cars of electrical railways and 
tramways.” Siemens Bros. & Co., Limited. (Siemens & Halske Aktien Gesellschaft, 
Germany.) Dated July 7th, 1898. Relates to the Elektrotechnische Auzeiger, 
No. 28. Consists in an arangement by means of.which the attendant is obliged 
on leaving the part of the line with the overhead conductor to disconnect the 
current collecting appliance from the car circuit in which current under 
pressure exist’. 2 claims. 

15,028. ‘Improvements in the manuf 


jacture ef electrodes for secondary hatte 
H. J. Haddan. (C. Francke, Germany.) Dated July 8th, 1898. A flat grating of 
lead, without a core, is pressed together mechanically so that the bars formiug 


. the grating lie tightly together, leaving small intervals, and thus a plate body 


expansible in the direction of pressure is produced. . 3 claims. 


15,246. “‘Improvements in automatic break apparatus for electric currents.” 
T. B. Kinraide. Dated July 12th, 1898. Consists in making the standard perfectly 
rigid, and apparatus for keeping the hammer in accurate alignment with the 
core end and anvil. The contacting surfaces are revolved so that the sparking 
may wear them evenly. 13 claims. 


15,347. “‘improvements in electric switches.” J. G. Dixon. Dated July 12th, 
1898. Consists in forming the contact making blade, w.th a Y-shaped end and to 
this Y end a suitable number of copper strips of the same formation are 
attached. The strips form the contact making brush, and when contact is made 
their ends bear against sliding terminal blocks which are adjustable by set 
screws. 2 claims, 


16,602. ‘improvements in drums for holding electric cables and in covers to he 
used with such drums.” T. Oxley. Dated July 30th, 1898. Consists in forming 
the barrels and flanges of drums of steel or iron plate, and form covers to be 
used with drums of connected lags of wood or steel or iron, or corrugated steel 
oriron. 11 claims. : 


16,714. “Improvement in systems of electrical distribution.” British 
Thomson-Houston Company, Limited. . (C. P. Steinmetz, United States.) Dated 
August 2nd, 1898. Relates to a system of electrical distribution, and comprises 
means by which it is possible to obtain polyphase currents for operating poly- 
phase motors or other translating devices by interlinking a number of sources 
of alternating electro-motive forces in such a manner that a desired difference 
of phase is maintained between the different machines, which difference is 
staple. 17 claims. 


19,936. “improvements in controllers for electric motors.” The British 
Thomson-Houston Company, Limited. Dated September 20th, 1898, Relates to 
controllers for electric motors. Four or more electric motors are combined, A 
switch is provided for each of the motors for operating them in pairs, in series, 
or in parallel, and for cutting in and out resistances in any desired manner, in 
affecting the change in speed or connection, and a cut-out switch for each motor. 
The contacts and connections are so arranged that when any of the cut-out 
switches are operated the remaining motors will be connected only in parallel, and 
be regulated by the resistance steps of the controller, 6 claims. 


19,937. “improvements in or relating to electric braking see adapted 
ial use in electric tramways.” The British Thomson- ton ny, 
Limited. (J.B. Linn.) Dated September 20th, 1898. Relates to electric braking 
apparatus, and has for its object to provide a system of connections which will 
obviate the slipping of wheels which occur when the brake is applied with too 
great a force. This is done by connecting the armature of each motor to the 
field of the other in a two-motor equipment. By this arrangement when the 
brake shoe upon any axle checks the rotation of the axle too much, the motor 
upon the sticking axle ceases to generate current, and the field of the other 
motor is killed, the shoe is released when the axles begin to revolve. 4 claims. 


19,938. ‘improvements in safety devices for dynamo eleciric machines.” The 
ish Thomson-Houston Company, Limited. (E.M. Hewlett.) Dated September 
20th, 189%. Relates to a speed governor and a circuit interruptor combined. 
The invention is described as being applied to a steam engine. As long as the 
steam engine is running below a certain maximum speed, the governor rotates 
without effecting the switch or the valve, but when the speed rises beyond the 
maximum desired, a pin strikes the adjusting screw in the end of a slof, pulls a 
bar and trips a latch; a weight then drops, cutting off steam from the engine, 
at the same time the switch blade is drawn across the contact closing the 
circuit of the shunt coil and opening the circuit braker, 6 claims. 


19,938. ‘“‘Improvements in safety devices for dynamo-electric machines.” The 
ish Thomson-Houston Company, Limited. (E.M. Hewlett.) Dated September 
20th, 1898. The dynamos in connection with the driving engines are in the 
electric circuit.. The engine governors are connected mechanically to the 
engine and electrically to a source or current, so that if the engine races the 
governor will operate the mechanism and automatically shut off the power 
supply, and cut out the dynamos from the circuit. 6 claims. 


19,941. .“‘improvements in electrostatic measuring instruments.” The British 
m-Houston Company, Limited. (©. Thomson.) Dated September 20th, 
1898. Relates to electrostatic measuring instruments designed to measure high 
potentials, in which the combination of a vibrating needle, vanes for moving 
the needle, stationary inductors acting upon the vanes, a scale plate over which 
the needle moves, a case surrounding the instrument having a glass covered 
opening and a wire screen electrically connected to the case located over the 
needle. 12 claims, 


21,045. “‘improved means for driving the indicators of electric % 
The British Thomson-Houston Company, Limited. (E. J. Berg.) Duted October 6th, 1808, 
Relates to apparatus whereby the drop in speed of aninduction motor at the re- 
ceiving station may be made known at the generating station. Use is made of the 
fact,that currents are developed in the induced member of the motorof afrequency 
eeriecy Apr to the slip, By tapping the windings of the induced member at 
suitable intervals currents may be taken off of a frequency corresponding to the 
slip. If these currents be conducted to the generating station and the frequency 
of the currents there measured, a result is obtained indicative of the speed of 
the induction motor. 9 claims, 


21,240. ‘“‘ An improved telephone call counter.” F.M.Riohter. Dated October 
8th, 1€98. Relates to telephone call counters. On inserting a connecting plug 
into a plug sleeve of the telephone switch double levers and a pallet are 
moved to operate the pallet mounted on a shaft to engage a pallet wheel, 
thereby turning the same half a tooth, whereas on removing the plug the 
double levers and ae are returned to their initial positions, the broad tooth 
of the lever simultaneously completing the movement of and arresting the 


pallet wheel until the plug is again inserted. An arresting device is mounted 
on the shaft for preventing the registration of calls not effected. 2 claims, 
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